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EXECUTIVE  SUMMARY 


The  Central  Study  Area  (CSA)  Exposure  Assessment  presents  detailed  exposure  analyses 
for  the  10  potentially  contaminated  areas  defined  by  the  Central  Study  Area  Report  (SAR). 
The  evaluations  were  based  on  the  soil  and  sediment  contaminant  concentrations  presented 
in  the  site-specific  Contamination  Assessment  Reports  (CARs)  and  the  overall  SARs  and 
groundwater  contaminants  from  DP  Associates  Groundwater  Database.  The  maximum 
concentrations  for  each  contaminant  detected  were  extracted  from  these  data  and  reported. 
Draft  preliminary  pollutant  limit  values  (PPLVs)  were  computed  for  each  of  these 
site-specific  contaminants  as  described  in  Volume  FV  of  the  Exposure  Assessment  Report 
for  the  direct  (soil  ingestion,  suspended  particulate  inhalation,  and  dermal  contact)  and 
indirect  (open  and  enclosed  space  vapor  inhalation)  exposure  pathways.  Cumulative  PPLVs 
were  computed  for  the  five  exposed  populations  (regulated  visitors,  casual  visitors, 
recreational  visitors,  commercial  workers,  and  industrial  workers).  The  site-by-site 
evaluations  consisted  of  comparisons  of  the  maximum  site  contaminant  concentrations  to 
their  corresponding  cumulative  Draft  PPLVs  in  order  to  determine  exceedances  and,  hence, 
established  a  first  screen  for  determining  sites  which  may  be  considered  as  candidates  for 
remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two  categories: 

Priority  1  which  consists  of  sites  where  rvailable  soil  contaminant  concentration  data 
indicate  that  the  maximum  detected  concentrations  exceed  the  draft  human  health  based 
criteria,  and  Priority  2  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  maximum  detected  concentrations  do  not  exceed  the 
draft  human  health  based  criteria.  Site  designations  will  be  reconsidered  throughout  the 
Endangerment  Assessment  process  as  health  based  criteria  are  refined  and  additional  data 
become  available. 

No  samples  from  the  interior  of  sewer  lines  present  in  the  CSA  were  included  in  the 
analysis  since  these  evaluations  are  based  on  soil  contaminants  only.  Sewers  are  being 
considered  for  remedial  action  under  the  ongoing  Feasibility  Study. 

A  groundwater  plume  has  been  identified  in  the  CSA.  Therefore,  in  addition  to  the  direct 
soil  exposure  evaluations,  the  significance  of  the  inhalation  of  volatile  groundwater 
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contaminants  which  diffuse  through  site  soils  was  estimated  using  the  open  space  and 
enclosed  space  vapor  inhalation  models  as  described  in  detail  in  Volume  IV  (Sections  4.5 
and  4.6,  respectively)  and  the  exposure  analysis  procedures  presented  in  Volume  VI-A. 

The  exposure  evaluations  were  performed  for  the  most  sensitive  exposed  population  (i.e., 
the  industrial  worker). 

Of  the  10  sites  evaluated  in  the  CSA,  7  were  designated  Priority  1  sites  based  on  the  most 
sensitive  exposed  populations  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Pesticide  Pit  (CSA- la) 

•  Complex  Disposal  Area  South  (CSA- lb) 

•  Complex  Disposal  Area  North  (CSA-lc) 

•  Sanitary  Landfill  and  Incinerator  834  (CSA- Id) 

•  Munitions  Test  Buildings  (CSA-2a) 

•  Parking  Lot/Scrap  Storage  (CSA-2b) 

•  Section  36  -  Low-Level  OCP  Detection  (CSA-4) 

Of  the  10  sites  evaluated  in  the  CSA,  3  were  designated  Priority  2  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Munitions  Test  Site  (CSA-2c) 

•  Incinerator  NN3601  (CSA-2d) 

•  Chemical  Sewers  -  North  Plants  (CSA-3) 

The  contaminants  of  concern  (COCs)  in  soils  (i.e.,  those  displaying  cumulative  exposure 
indices  (Els)  greater  than  0.1)  for  the  CSA,  based  on  the  most  sensitive  exposed  population 
PPLV  (i.e.,  the  industrial  worker),  are: 

•  Aldrin 

•  Benzene 

•  Benzothiazole 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlordane 

X 
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•  Chloroacetic  acid 

•  Chloroform 

•  Chlorophcnylmethyl  sulfide 

•  Dibromochloropropane 

•  2,2-bis(Para-chlorophcnyl)-l,l-dichlorocthcnc  (PPDDE) 

•  2^-bis(Para-chlorophcnyl)-l,l,l-trichloroethanc  (PPDDT) 

•  1,2-  Dichloroethane 

•  1,1-Dichloroethylene 

•  Dicyclopcntadicnc 

•  Dieldrin 

•  Dimethyldisulfide 

•  Endrin 

•  Fluoroacetic  acid 

•  Hexachlorocyclopcntadiene 

•  Isodrin 

•  Methylene  chloride 

•  Methylisobutyl  ketone*' 

•  1,1,2,2-Tetrachloroethane 

•  Tetrachlorocthylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

•  Copper 

•  Lead 

The  contaminants  of  significance  (COSs)  in  groundwater  (i.e.,  those  displaying  vapor 
exposure  indices  (VEIs)  greater  than  1)  for  the  CSA  are: 

•  Benzene 

•  Carbon  tetrachloride 

’/  Identified  as  a  COC  for  the  commercial  worker  only  (see  Volume  VII,  Section  4.2). 

xi 
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•  Chloroform 

•  Dibromochloropropane 

•  1,2-  Dichloroethanc 

•  1,1-Dichlorocthylenc 

•  Trichloroethylene 
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1.0  INTRODUCTION 


The  analyses  and  evaluations  performed  under  the  Rocky  Mountain  Arsenal  (RMA) 
Exposure  Assessment  are  documented  in  eight  report  volumes.  These  include  Volume  I, 
Surface  Use  and  Exposed  Population  Evaluations;  Volumes  II  and  III,  Toxicity  Assessment; 
Volumes  IV  and  V.  Preliminary  Pollutant  Limit  Value  (PPLV)  Methodology;  Volume  VI, 
Study  Area  Exposure  Assessments;  and  Volume  VII,  Summary  Exposure  Assessment;  and 
Volume  Vin,  Response  to  Comments  on  the  Draft  Exposure  Assessment. 

Volume  VI  of  the  Exposure  Assessment  is  a  detailed  presentation  of  the  study  area 
exposure  analyses,  consisting  of  site-by-site  comparisons  of  measured  maximum 
contaminant  concentrations  to  their  Draft  PPL  Vs  derived  for  an  industrial  worker  (the  most 
sensitive  receptor).  Volume  VI  consists  of  eight  subvolumes,  VI-A  through  VI-H. 
Subvolume  E  (this  document)  constitutes  the  Study  Area  Exposure  Assessment  for  the 
Central  Study  Area  (CSA).  The  remaining  subvolumes  are:  VI-A,  Introduction;  VI-B, 
Western  Study  Area;  VI-C,  Southern  Study  Area;  VI-D,  North  Central  Study  Area;  VI-F, 
Eastern  Study  Area;  VI-G,  South  Plants  Study  Area;  and  VI-H,  North  Plants  Study  Area. 

A  description  of  the  contents,  approach,  specific  procedures,  and  format  in  preparing  the 
Study  Area  Exposure  Assessment  documents  is  presented  in  Volume  Vl-A. 

The  exposure  assessment  for  the  CSA  was  performed  on  a  site-by-site  basis.  The  site 
designations  are  consistent  with  those  used  in  the  remedial  investigation  (RI)  Study  Area 
Report  (SAR)  for  the  CSA  (EBASCO,  1989a).  The  analytical  data  used  for  each  site  were 
based  on  the  original  Rocky  Mountain  Arsenal  Contamination  Control  Program 
Management  Team  (RMACCPMT)/Phase  I  and  n  RI  site  Contamination  Assessment 
Reports  (CARs).  Additional  information  on  the  history  of  these  sites  can  be  found  in 
Section  3.2  of  the  Central  SAR  (EBASCO,  1989a).  The  SARs  present  a  regional  overview 
of  the  extent  of  contamination  and  migration  characteristics  throughout  the  Arsenal.  An 
analogous  regional  overview  of  the  exposure  assessment  for  the  CSA  is  presented  in  the 
Study  Area  Exposure  Summary,  Section  3.0  of  this  report  volume.  This  regional  summary 
is  integrated  with  the  other  study  area  exposure  summaries  in  Volume  VII  to  provide  an 
Arsenal-wide  perspective  of  the  significance  of  the  measured  contamination. 
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The  sites  included  in  the  CSA  Exposure  Assessment  are  as  follows; 

•  Site  CSA- la:  Pesticide  Pit 

•  Site  CSA- lb:  Complex  Disposal  Area  South 

•  Site  CSA-lc:  Complex  Disposal  Area  North 

•  Site  CSA- Id:  Sanitary  Landfill  and  Incinerator  834 

•  Site  CSA-2a:  Munitions  Test  Buildings 

•  Site  CSA-2b:  Parking  Lot/Scrap  Storage 

•  Site  CSA-2c:  Munitions  Test  Site 

•  Site  CSA-2d:  Incinerator  NN3601 

•  Site  CSA-3:  Chemical  Sewers  -  North  Plants 

•  Site  CSA-4:  Section  36  -  Low-Level  OCP  Detection 

The  locations  of  each  of  the  sites  listed  above  in  the  CSA  were  depicted  in  the  Central 
SAR  (EBASCO,  1989a).  The  site-by-site  exposure  assessments  for  each  of  the  10  areas 
investigated  are  presented  in  Sections  2.1  through  2.10.  A  study  area  exposure  summary 
for  the  CSA  is  presented  in  Section  3.0. 

The  Soil  Contaminant  Concentration  Tables  in  Sections  2.1  through  2.10,  list  the  maximum 
concentrations  that  were  calculated  for  each  site  over  two  depth  intervals,  designated  as 
Horizon  1  and  Horizon  2.  Horizon  1  included  depths  from  0  to  10  feet  (ft),  and 
Horizon  2  accounted  for  all  depths,  including  0  to  10  ft.  If  the  maximum  concentration 
for  all  depths  is  in  Horizon  1,  then  the  listed  concentration  in  Horizon  2  will  equal 
Horizon  1.  For  a  further  discussion,  see  Volume  VI-A,  Section  2.2.4.  The  Inductively 
Coupled  Plasma  (ICP)  metals  (i.e.,  cadmium,  chromium,  copper,  lead,  and  zinc),  arsenic, 
and  mercury  identified  as  site  contaminants  in  the  tables  include  only  those  which  were 
detected  above  indicator  levels.  The  following  are  the  indicator  levels  used: 


REA9/RPT0056.REA  VI  E  9/5/90  3:38  pm  sma 


1-2 


Contaminant 


Indicator  Level 


Arsenic 

CRL‘'-10  ug/g^ 

Cadmium 

1-2  ug/g 

Chromium 

25-40  ug/g 

Copper 

20-35  ug/g 

Le^ 

25-40  ug/g 

Mercury 

CRL-0.10  ug/g 

7jnc 

60-80  ug/g 

As  described  in  Volume  VI-A  of  this  report,  nontarget  contaminants  were  subjected  to  two 
screening  processes  to  determine  whether  or  not  they  should  be  evaluated  in  detail  in  the 
site-by-site  exposure  assessments.  The  rirst  screening  was  conducted  as  part  of  the  RMA 
Chemical  Index  (EBASCO,  1988a/RIC  88357R01),  and  was  based  on  the  toxicity, 
concentration,  and  frequency  of  occurrence  of  the  nontarget  compounds.  Contaminants 
passing  through  this  first  screening  were  then  subjected  to  a  second  screening  that  was 
conducted  on  a  study  area-by-study  area  basis  within  Appendix  A  of  each  Study  Area 
Exposure  Assessment  (Volumes  VI-B  through  VI-H).  This  second  screening  process 
considered  frequency  of  occurrence,  similarity  of  the  nontarget  concentration  to  that  of 
target  contaminants,  and  co-occurrence  of  nontarget  compounds  with  target  compounds  in 
the  soil  and  sediment  samples.  The  reader  is  encouraged  to  consult  the  RMA  Chemical 
Index  and  the  Study  Area  Exposure  Assessment  Appendices  for  details  of  the  screening 
processes,  as  it  was  judged  too  repetitive  to  include  this  information  in  each  site  where 
nontargets  were  detected. 


Draft  PPLVs  for  each  of  the  site  contaminants  were  computed  for  the  five  exposed 
populations  of  concern  which  are  regulated  visitors,  casual  visitors,  recreational  visitors, 
commercial  workers,  and  industrial  workers  for  the  direct  (i.e.,  soil  ingestion,  dermal 
contact,  and  suspended  particulate  inhalation)  and  indirect  (i.e.,  open  and  enclosed  space 
vapor  inhalation)  exposure  pathways,  according  to  the  methodology  detailed  in  Volume  IV 
of  the  Exposure  Assessment.  Draft  PPLVs  for  each  site  are  presented  in  the  Exposure 


1/  certified  reporting  limit 
2/  micrograms  per  gram 
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Evaluation  Tables.  Figure  CSA-1-0  explains  various  aspects  of  the  data  presented  in  the 
Exposure  Evaluation  Tables.  For  a  further  discussion  of  these  tables,  see  Section  3.0  in 
Volume  VI-A. 

The  cumulative  Draft  PPL  Vs  in  these  tables  for  ICP  metals,  arsenic,  and  mercury  do  not 
include  the  single  pathway  preliminary  pollutant  limit  values  (SPPPLVs)  computed  for 
vapor  inhalation  exposure  pathways  since  the  potential  for  inhalation  of  vaporized  ICP 
metals,  arsenic,  and  mercury  is  assumed  to  be  negligble  (see  Volume  VI-A).  SPPPLVs  for 
the  inhalation  pathways  are  not  included  in  the  cumulative  Draft  PPLVs  for  chloroacetic 
acid,  1,2-dichloroethylene,  dimethylmethyl  phosphonate,  Dithiane,  fluoroacetic  acid, 
isopropylmethyl  phosphate,  isopropylmethyl  phosphonic  acid,  n-nitrosodimethylamine, 
1,4-Oxathiane,  Sarin,  and  thiodiglycol.  These  chemicals  are  highly  soluble  Oog  Kow  less 
than  one)  and,  therefore,  are  assumed  to  have  low  potential  for  vaporization.  Draft  PPLVs 
were  not  computed  for  nontarget  chemicals  measured  at  this  site  since  these  contaminants 
were  rejected  in  the  nontarget  screening  (Appendix  A). 

The  chemical-specific  and  site-specific  parameters  used  to  calculate  the  open  and  enclosed 
space  vapor  inhalation  PPLVs  are  included  in  the  RMA  Source  Data  File,  provided  as  part 
of  the  PPLV  Computer  Model  for  RMA  (Volume  V).  Contaminant-specific  parameters  for 
the  open  space  pathways  are  the  depth  to  the  top  of  the  contamination  zone  (d),  and  the 
depth  to  the  bottom  of  the  contamination  zone  (h),  diffusivity,  and  soil  concentration. 

These  variables  are  calculated  as  described  in  Volume  IV.  The  site-specific  parameter, 

X/F„,  represents  the  wind  dispersion  factor  at  the  receptor  location  receiving  the  maximum 
concentration.  This  parameter  was  generated  by  the  Industrial  Source  Complex  Long  Term 
(ISCLT)  model  as  described  in  Volume  IV.  The  distance  from  the  center  of  the  site  to  the 
critical  receptor  location,  D„„,  used  with  the  computation  of  X/F„,  was  calculated  as 
described  in  Volume  FV. 

Site-by-site  comparisons  of  the  maximum  site  contaminant  concentrations  to  their 
corresponding  cumulative  Draft  PPLVs  were  done  in  order  to  determine  sites  which  may  be 
considered  for  remedial  action  during  the  Feasibility  Study.  These  are  ranked  into  two 
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Figure  CSA-1-0 

Sample  Expoiure  Summary  Table 
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categories:  Priority  1  which  consists  of  sites  where  available  soil  contaminant 
concentration  data  indicate  that  the  nnaximum  detected  concentrations  exceed  the  draft 
human  health  based  criteria,  and  Priority  2  which  consists  of  sites  where  available  soil 
contaminant  concentration  data  indicate  that  the  maximum  detected  concentrations  do  not 
exceed  the  draft  human  health  based  criteria.  Site  designations  will  be  reconsidered 
throughout  the  Endangerment  Assessment  process  as  health  based  criteria  are  refined  and 
additional  data  become  available. 


2.0  SUE-BY-SmE  EXPOSURE  ASSESSMENT 

2.1  SITE  CSA-la:  PESTICIDE  PIT  (formerly  Site  36-3:  Insecticide  Pit; 

ESE,  1987/RIC  87203R01  and  ESE.  1988a/RIC  87203R01A) 

2.1.1  Site-Specific  Considerations 

Figure  CSA-la- 1  and  Tables  CSA-la-1  and  CSA-la-2  depict  the  target  contaminants  for 
Site  CSA-la.  Borings  3173  through  3180,  3430  through  3454,  and  3456  through  3458 
were  included  in  this  exposure  assessment,  consistent  with  the  Central  SAR.  The  history 
search  conducted  under  the  contaminant  assessment  revealed  that  herbicide-related 
organophosphorus  compounds  (OPHPs),  such  as  parathion  and  vapona,  were  suspected 
contaminants  in  Site  CSA-la  (ESE,  1987/RIC  87203 ROl).  According  to  site  history,  no 
other  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site 
CSA-la  (ESE,  1988a/RIC  87203R01A). 

2.1.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-la  are  depicted  in  Figure  CSA-la-1.  The  following  contaminants  were  not  included 
in  the  figure,  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and 
Phase  II  investigations:  Hexachlorobenzene,  occurring  in  Borings  3173  (0-1  ft),  3174 
(0-1  ft)  and  3445  (4-5  ft);  hexachlorobutadiene,  occurring  in  Borings  3445  (5-6,  6-7,  and 
9-10  ft),  3457  (8-9  and  9-10  ft)  and  3458  (7-8  ft);  4-hydroxy-4-methyl-2-pentanone, 
occurring  in  Boring  3179  (3-4  ft);  methyl  cyclohexane,  occurring  in  Borings  3445  (9-10  ft) 
and  3457  (8-9  and  9-10  ft);  methylphosphonic  acid,  occurring  in  Boring  3443  (7-8  ft); 
pentachlorobenzene,  occurring  in  Borings  3445  (5-6,  6-7,  and  9-10  ft)  and  3457  (9-10  ft), 
tetrachlorobenzene,  occurring  in  Borings  3445  (5-6  ft)  and  3457  (9-10  ft);  and 
trichloropropene,  occurring  in  Boring  3174  (0-1  ft).  Although  not  shown  in  this  figure, 
these  nontarget  compounds  were  included  in  the  Central  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988a/RIC  88357R01). 

Table  CSA-la-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  certified  reporting 
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limits  (CRLs)  for  organic  contaminants  from  the  Phase  I  and  Phase  II  investigations.  The 
boring  number  and  depth  where  the  maximum  value  was  observed  are  shown.  No  data 
were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil 
exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table  CSA-la-2 
summarizes  the  maximum  concentrations  detected  in  groundwater  together  with  the  well 
number,  location,  sampling  interval,  and  depdi  to  groundwater. 


2.1.3  Site  Exposure  Summary 

Tables  CSA-la-3  through  CSA-la-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  CSA-la  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dibromochloropropane 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Endrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Fluoroacetic  acid 

Direct 

Direct 

Direct 

Direct 

Direct 

Hexachloro- 

cyclopentadiene 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Isodrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

T  etrac  hloroethy  lene 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Benzene 

— 

— 

Direct 

Indirect 

Dir/Ind 

Carbon  tetrachloride 

— 

— 

Direct 

Indirect 

Dir/Ind 

Chlordane 

— 

— 

Direct 

— 

Direct 

PPDDE 

— 

— 

Direct 

Cumulative 

Direct 

Benzothiazole 

— 

~ 

— 

Indirect 

Indirect 

Bicycloheptadiene 

— 

— 

— 

Indirect 

— 

Chloroform 

— 

— 

— 

Indirect 

Indirect 

Chlorophenylmethyl 

sulfide 

Indirect 

1 ,2-Dichloroethane 

— 

— 

— 

Indirect 

Indirect 

1 , 1  -Dichloroethylene 

— 

— 

— 

Indirect 

Indirect 

Dicyclopentadiene 

- 

— 

- 

Indirect 

Dir/Ind 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dimethyldisulfide 

Indirect 

Indirect 

Methylisobutyl  ketone 

— 

“ 

— 

Indirect 

— 

Methylene  chloride 

” 

— 

— 

Indirect 

Indirect 

Cadmium 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  PPDDE,  the  cumulative  El  exceeds  0.1  for  the  commercial  worker 
but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site  CSA-la  is  designated  as  a 
Priority  1  site  based  on  the  most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial 
worker). 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Benzene  (enclosed) 

•  Carbon  tetrachloride  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  CSA-la-1  (Continued) 
SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-la 
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TABLE  CSA-la-1  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-la 
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TABLE  CSA-la--2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-la 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  14  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

250 

36592 

02/16/88 

CARBON  TETRACHLORIDE 

2000 

36592 

02/16/88 

CHLOROFORM 

1000 

36592 

02/16/88 

CHLOROBENZENE 

GT  1000 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFIDE 

40 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

32 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFONE 

7.6 

36592 

02/16/88 

DIBROMOCHLOROPROPANE 

21 

36592 

02/16/88 

DIISOPROPYLMETHYL  PHOSPHORATE 

33 

36592 

02/16/88 

DIMETHYLMETHYL  PHOSPHONATE 

1.1 

36065 

01/4/89 

TOLUENE 

5.4 

36065 

01/4/89 

TETRACHLOROETHY  LENE 

26 

36592 

02/16/88 

TRICHLOROETHYLENE 

440 

36592 

02/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE  ■ 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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CSA-1a-3 

EXPOSURE  EVALUATIONS  FOR  REQULATEO  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

<mg/kg) 

INDIRECT 

PPLV 

<mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUNUUTIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.0E+06 

1.5E+00 

4.5E+02* 

6.0E-05a 

4.5E+02* 

0.0E4^00 

BENZENE 

8.6E'»02 

2.7E+05 

8.6E+02 

3.0E'02 

9.7E-05 

3.0E-02 

8.0E-06 

BENZOTHIAZOLE 

3.9E+04 

1.0E+06 

3.9E+04 

6.7E-03 

8.5E-06a 

6.7E-03 

0.0E*00 

8ICYCLOHEPTADIENE 

3.2E+0S 

4.3E+08 

3.2E+05 

1.9E-04 

1.4E-07 

1.9E-04 

0.0E*00 

CARBON  TETRACHLORIDE 

2.0E+02 

8.8E+04 

1.9E+02 

4.6E-02 

1.0E-04 

4.6E-02 

1.  IE-03 

CHLORDANE 

2.0E+01 

1.2E+09 

2.0E'»01 

2.3E-02 

3.6E-10 

2.3E-02 

0.0E*OO 

CHLOROBENZENE 

1.6E«05 

4.4E+07 

1 .6E«05 

6.2E-06 

2.3E-08 

6.2E-06 

2.8E-07 

CHLOROFORM 

4.0E^03 

8.1E+05 

4.0E+03 

2.5E-03 

1.2E-05 

2.SE-03 

4.8E-06 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

1.0E+06 

1.6E+05 

6.7E-04 

1.6E-07S 

6.7E-04 

O.OE^OO 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

3.1E+08 

1 .6E+05 

1.2E-04 

6.4E-08 

1.2E-04 

1.0E-12 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

1.1E*08 

1.6£>05 

2.6E-05 

3.8E-08 

2.6E-0S 

8.2E-12 

PPDDE 

7.4E+01 

6.9E'^08 

7.4E+01 

2.6E-02 

2.8E-09 

2.6E-02 

0.0E*00 

PPOOT 

7.4E+01 

1.5E+09 

7.4E+01 

3.7E-03 

1.9E-10 

3.7E-03 

0.0E«00 

D I BRCMOCHLOfiOPROPANE 

1.8E+01 

4.8E'»03 

1.8E+01 

3.9E*01» 

1.5E-01* 

3.9E*01» 

1.4E-06 

1,2-DICHLOROETHANE 

2.8E+02 

2.9E+05 

2.8E«02 

1.6E-03 

1.6E-06 

1.6E-03 

O.OE^OO 

l.l-DICHLOROETHYLENE 

4.3E+01 

2.2E+04 

4.3E+01 

4.9E-03 

9.7E-06 

4.9E-03 

0.0E*OO 

D I CYCLOPENTAD I ENE 

5.4E4^04 

1.0E+06 

4.7E+04 

2.6E-03 

3.9E-04a 

3.0E-03 

0.0E«00 

DIELDRIN 

1.6E'»00 

1.0E«06 

1 .6E«00 

2.4E+02* 

7.1E-05a 

2.4E+02* 

0.0E«0O 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

3.2E+08 

6.6E+05 

5.6E-0S 

1. IE-07 

5.6E-0S 

2.4E-11 

DIMETHYLDISULFIDE 

6.7E+04 

4.9E+07 

6.7E*04 

1.6E-03 

2.3E-06 

1.6E-03 

O.OE^OO 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

4.5E-06 

O.OE-^00 

4.5E-06 

O.OE+00 

DITHIANE 

8.3E+04 

O.OE+00 

8.3E+04 

1.5E-04 

O.OE^OO 

1.5E-04 

0.0E*00 

ENDRIN 

2.5E+03 

1.0E+CI6 

2.5E+03 

1.6E-01* 

9.SE-08a 

1.66-01* 

0.0E*00 

ETHYLBENZENE 

8.3E+0S 

4.3E408 

8.2E«05 

1.2E-05 

2.3E-08 

1.2E-05 

0.0E*00 

FLUOROACETIC  ACID 

3.9E+01 

O.OE+00 

3.9E+01 

4.9E-01* 

O.OE'^OO 

4.9E-01* 

0.0E*00 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E+04 

1.0E+06 

1.7E+04 

2.4E+00* 

9.1E-03a 

2.4E+00* 

O.OEMX) 

ISOORIN 

5.8E+02 

1.0E+06 

5.8E+02 

I.TE^OO* 

1.2E-06a 

1.7E+00* 

O.OE^^OO 

METHYL  ISOBUTYL  KETONE 

4.1E+05 

1.3E+08 

4.1E+05 

5. IE-05 

1.6E-07 

5.2E-05 

0.0E«00 

METHYLENE  CHLORIDE 

3.3E+03 

5.6E+05 

3.3E+03 

3. IE-04 

1.8E-06 

3. IE-04 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

1.2E+06 

5.1E+02 

2.0E-0I* 

8.1E-05 

2.0E-01* 

3.7E-07 

TOLUENE 

2.5E+06 

3.4E+09 

2.5E+06 

1.5E-04 

1. IE-07 

1.5E-04 

2.6E-11 

1,1,2-TRICHLOROETHANE 

4.3E+02 

4.4E+05 

4.3E+02 

4.6E-04 

4.5E-07 

4.6E-04 

O.OEi-00 

TRICHLOROETHYLENE 

2.3E+03 

5.1E+05 

2.3E+03 

1.3E-03 

5.8E-06 

1.3E-03 

1.2E-05 

H-XYLENE 

1 .4E+07 

3.7E+08 

1.4E+07 

8.4E-07 

3.2E-08 

8.7E-07 

0.0E*00 

O.P-XYLENE 

1.4E+07 

3.7E+08 

1.4E+07 

1. IE-06 

4.0E-08 

1. IE-06 

0.0E*00 

CADMIUM 

4.5E+02 

O.OE+00 

4.5E+02 

7.8E-03 

O.OE-^OO 

7.8E-03 

O.OE^OO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

4.4E-03 

O.OE-^OO 

4.4E-03 

O.OEfOO 

MERCURY 

3.3E+03 

O.OE^OO 

3.3E+03 

1.4E-04 

O.OE^OO 

1.4E-04 

0.0E*0O 

a:  This  contaminant  saturates  the  soi'^  oas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  tc  1.00E+06  mg/kg  (See  volune  VI-A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


I 


2-9 


CSM-1a-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


I 


CONTAMINANT 

DIRECT 

PPLV 

(ap/kg) 

INDIRECT 

PPLV 

(a«/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E«00 

1.0E«06 

I.SE^OO 

4.5E^02* 

6.0E-05a 

4.5E*02* 

O.OE«00 

BENZENE 

8.6E«02 

2.7E+05 

8.6E«02 

3.0E-02 

9.7E-05 

3.0E-02 

8.0E-06 

BENZOTHIAZOLE 

3.9E«04 

1.0E«06 

3.9E«04 

6.7E-03 

8.5E-06a 

6.7E-03 

O.OE^OO 

BICYCLOHEPTAOIENE 

3.2E+05 

4.3E«08 

3.2E^05 

1.9E-04 

1.4E-07 

1.9E-04 

0.0E«OO 

CARBON  TETRACHLORIDE 

2.0E+02 

8.8E«04 

1.9E*02 

4.6E-02 

1.0E-04 

4.6E-02 

1.  IE-03 

CHLORDANE 

2.0E«01 

1.2E+09 

2.0E4^01 

2.3E-02 

3.6E-10 

2.3E-02 

O.OE^ 

CHLOROBENZENE 

1.6E+05 

4.4E*07 

1.6E+05 

6.2E-06 

2.3E-08 

6.2E-06 

2.8E-07 

CHLOROFORM 

4.0E+03 

8.1E«05 

4.0E*03 

2.SE-03 

1.2E-0S 

2.SE-03 

4.8E-06 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E'»05 

1.0E«06 

1.8E«0S 

6.7E-04 

1.6E-07a 

6.7E-04 

O.OE^ 

CHLOROPHENYLMETHYL  SULFONE 

1 .6E+05 

3.1E+08 

1.6E+05 

1.2E-04 

6.4E-08 

1.2E-04 

1.0E-12 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E'»0S 

1.1E+08 

1.6E+0S 

2.6E-0S 

3.8E-08 

2.6E-05 

8.2E-12 

PPDDE 

7.4E*01 

6.9E+08 

7.4E+01 

2.6E-02 

2.8E-09 

2.6E-02 

O.OE+00 

PPDDT 

7.4E+01 

1.5E+09 

7.4E+01 

3.7E-03 

1.9E-10 

3.7E-03 

O.OE+00 

DIBROMCXHLOROPROPANE 

1.8E+01 

4.8E«03 

1.8E+01 

3.9E+01* 

1.5E-01* 

3.9E+01* 

1.4E-06 

1.2-DICHLOROETHANE 

2.8E^02 

2.9E+05 

2.8E-i^02 

1.6E-03 

1.6E-06 

1.6E-03 

O.OEi^OO 

l.l-DICHLOROETHYLENE 

4.3E+01 

2.2E+04 

4.3E+01 

4.9E-03 

9.7E-06 

4.9E-03 

0.0E«00 

D1 CYCLOPENTAD I ENE 

5.4E+04 

1.0E+06 

4.7E+04 

2.6E-03 

3.9E-04a 

3.0E-03 

0.0E«00 

DIELDRIN 

1.6E+00 

1.0E+06 

1 .6E+00 

2.4E+02* 

7.1E-05a 

2.4E+02* 

O.OE+00 

DMSOPROPYLMETHYL  PHOSPHONATE 

6.6£*05 

3.2E+08 

6.6E+05 

5.6E-05 

1. IE-07 

5.6E-05 

2.4E-11 

DIMETHYLDtSULFIDE 

6.7E-0i, 

4.9E+07 

6.7E+04 

1.6E-03 

2.3E-06 

1.6E-03 

0.0E«00 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

4.5E-06 

O.OE^OO 

4.5E-06 

O.OE+00 

DITHIANE 

8.3E+04 

O.OE-^OO 

8.3E+04 

1.5E-04 

0.0E«00 

1.5E-04 

O.OE-^00 

ENDRIN 

2.5E>03 

1.0E«06 

2.5E+03 

1.6E-01* 

9.5E-08a 

1.6E-01* 

O.OE^OO 

ETHYLBENZENE 

8.3E+05 

4.3E+08 

8.2E+05 

1.2E-05 

2.3E-08 

1.2E-05 

O.OE^OO 

FLUOROACETIC  ACID 

3.9E+01 

O.OE+00 

3.9E+01 

4.9E-01* 

O.OE^OO 

4,9E-01* 

O.OE+00 

HEXACHLOROCYCLOPENT AD I ENE 

1.7E+04 

1.0E+06 

1.7E+04 

2.4E+00* 

9.1E-03a 

2.4E*00* 

O.OE+00 

ISODRIN 

5.8E+02 

1.0E>06 

S.8E«02 

1.7E+00* 

1.2E-06a 

1 .7E*00* 

O.OE+00 

METHYLISOBUTYL  KETONE 

4.1E+05 

1.3E+08 

4.1E+05 

5. IE-05 

1.6E-07 

5.2E-05 

O.OE^OO 

METHYLENE  CHLORIDE 

3.3E+03 

5.6E+05 

3.3E+03 

3. IE-04 

1.8E-06 

3. IE-04 

0.0E«00 

TETRACHLOROETHYLENE 

5.1E+02 

1.2E+06 

5.1E+02 

2.0E-01* 

8.1E-05 

2.0E-01* 

3.7E-07 

TOLUENE 

2.SE+06 

3.4E+09 

2.5E+06 

1.5E-04 

1.1E-07 

1.5E-04 

2.6E-11 

1,1,2-TRICHLOROETHANE 

4.3E*02 

4.4E*05 

4.3E+02 

4.6E-04 

4.5E-07 

4.6E-04 

O.OE+00 

TRICHLOROETHYLENE 

2.3E*03 

5.1E+05 

2.3E+03 

1.3E-03 

5.8E-06 

1.3E-03 

1.2E-0S 

M-XYLENE 

1.4E+07 

3.7E+08 

1.4E+07 

8.4E-07 

3.2E-08 

8.7E-07 

0.0E«00 

0,P-XYLENE 

1 .4E+07 

3.7E*08 

1 .4E+07 

1. IE-06 

4.0E-08 

1. IE-06 

O.OE+00 

CADMIUM 

4.SE4^02 

O.OE+00 

4.5E+02 

7.8E-03 

0.0E«00 

7.8E-03 

O.OE+00 

LEAD 

1 .5E+04 

O.OE+00 

1.5E+04 

4.4E-03 

O.OEOO 

4.4E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE^OO 

3.3E+03 

1.4E-04 

O.OE+00 

1.4E-04 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  coapound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-1a-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2.1E-01 

1.0£«06 

2. IE-01 

3.3E*03* 

9.0E-04a 

3.3E«03* 

O.OE^ 

BENZENE 

1.2E+02 

4.2E+04 

1.2E+02 

2.2E-01* 

6.2E-04 

2.2E-01* 

1.2E-04 

BENZOTHIAZOLE 

1.7E+04 

1.0E*06 

1.7E+04 

1.6E-02 

2.4E-05a 

1.6E-02 

O.OE^OO 

BtCYCLOHEPTAOIENE 

1 .4E+05 

1.6E+08 

1.4E+05 

4.4E-04 

3.9E-07 

4.4E-04 

O.OE^OO 

CARBON  TETRACHLORIDE 

2.7E+01 

1.4E4'04 

2.7E*01 

3.3E-01* 

6.6E-04 

3.3E-01* 

1.7E-02 

CHLOROANE 

2.7E«00 

8.2E«07 

2.7E'»00 

1.6E-01* 

5.4E-09 

1.6E-01* 

0.OE«OO 

CHLOROBENZENE 

6.8E«04 

1 .6E+07 

6.8E«04 

1.5E-05 

6.3E-08 

1.5E-05 

1.8E-06 

CHLOROFORM 

5.6E+02 

1 .3E«05 

S.6E>02 

1.8E-02 

7.9E-05 

l.aE-02 

7.2E-05 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E*04 

1.0E*06 

6.9E«04 

1.6E-03 

4.7E-06a 

1.6E-03 

O.OE^OO 

CHLOROPHENYLMETHYL  SULFONE 

7.0E«^04 

9.5E+07 

7.0E+04 

2.9E-04 

2. IE-07 

2.9E-04 

6.5E-12 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

1.7E+07 

6.9E'»04 

6.2E-05 

2.5E-07 

6.2E-05 

5.3E-11 

PPODE 

1.0E*01 

4.6E+07 

1.0E+01 

1.9E-01* 

4.2E-08 

1.9E-01* 

0.0E«00 

PPODT 

1.0E+01 

9.6E+07 

1.0E+01 

2.6E-02 

2.8E-09 

2.6E-02 

O.OE+OO 

D I BROMOCHLOROPROPANE 

2.5E+00 

7.4E+02 

2.5E+00 

2.8E+02* 

9.4E-01* 

2.8E+02* 

2. IE-05 

1.2-DlCHLOROETHANE 

3.9E+01 

4.4E+04 

3.9E+01 

1.2E-02 

1.0E-05 

1.2E-02 

O.OE+00 

1,1-DICHLOROETHYLENE 

5.9E4^00 

3.3E+03 

5.9E+00 

3.5E-02 

6.3E-0S 

3.6E-02 

O.OE^OO 

DICYCLOPENTADIENE 

1.8E+CK 

1.0E«06 

1.6£4^04 

7.7E-03 

1.1E-03a 

8.7E-03 

O.OE+00 

DIELORIN 

2.2E-01 

1.0E+06 

2.2E-01 

1.7E+03* 

1.1E-03a 

1.7E+03* 

0.0E-»00 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

1.2E+08 

2.8E+05 

1.3E-04 

3.2E-07 

1.3E-04 

1.6E-10 

DIMETHYLDISULFIDE 

2.9E+04 

1.8E+07 

2.8E+04 

3.9E-03 

6.3E-06 

3.9E-03 

O.OE+00 

DIMETHYMETHYL  PHOSPHONATE 

6.3E+04 

0.0E«0O 

6.3E+04 

1. IE-05 

O.OE+00 

1. IE-05 

O.OE+00 

DITHIANE 

3.5E+04 

O.OE'^00 

3.5E+04 

3.4E-04 

O.OE+00 

3.4E-04 

O.OE'^00 

ENDRIN 

1.1E+03 

1.0E+06 

1.1E+03 

3.8E-01* 

6.1E-07a 

3.8E-01* 

0.0E«0O 

ETHYLBENZENE 

3.5E+05 

1.6E+08 

3.5E+05 

2.8E-05 

6.3E-08 

2.8E-05 

O.OE+00 

FLUOROACETIC  ACID 

1.7E+01 

O.OE+00 

1.7E+01 

1.1E+00* 

O.OE+00 

1.1E+00* 

O.OE^OO 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E+03 

1.5E+04 

4.1E+03 

7.1E+00* 

2.6E+00* 

9.7E+00* 

O.OE^OO 

ISOORIN 

2.5E+02 

1.0E'^06 

2.5E+02 

4.1E+00* 

7.8E-06a 

4,1E+00* 

0.0E«00 

METHYL  ISOBUTYL  KETONE 

1.7E+05 

4.7E+07 

1.7E+05 

1.2E-04 

4.5E-07 

1.2E-04 

O.OE+00 

METHYLENE  CHLORIDE 

4.5E+02 

8.7E+04 

4.5E+02 

2.2E-03 

1. IE-05 

2.2E-03 

O.OE-^00 

TETRACHLOROETHYLENE 

7.1E+01 

1.9E+05 

7.1E+01 

1.4E+00* 

5.2E-04 

1.4E+00* 

5.6E-06 

TOLUENE 

1.1E+06 

1.2E+09 

1.1E+06 

3.6E-04 

3. IE-07 

3.6E-04 

1.7E-10 

1,1,2-TRICHLOROETHANE 

6.0E+01 

6.8E+04 

6.0E+01 

3.3E-D3 

2.9E-06 

3.3E-03 

O.OE+00 

TRICHLOROETHYLENE 

3.2E+02 

8.0E+04 

3.2E+02 

9.4E-03 

3.8E-05 

9.5E-03 

1.9E-04 

M-XYLENE 

S.8E+06 

1.3E+08 

5.6E+06 

2. IE-06 

8.9E-08 

2.2E-06 

O.OE-t^OO 

0,P-XYLENE 

5.8E+06 

1.3E+08 

5.6E+06 

2.6E-06 

1. IE-07 

2.7E-06 

O.OE+00 

CADMIUM 

5.8E+01 

O.OE+00 

5.8E+01 

6. IE-02 

0.0E-»00 

6. IE-02 

O.OE+00 

LEAD 

9.2E+03 

O.OE^OO 

9.2E+03 

7.4E-03 

O.OE-^00 

7.4E-03 

O.OE+00 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

2.3E-04 

O.OE'^00 

2.3E-04 

O.OE^OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  Mhich  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'<’06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-1a-6 

EXPOSURE  EVALUATIONS  FON  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg> 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

EMC 

ALORIN 

1.9E«00 

1.3E+02 

1.9E«00 

3.6E«02* 

5.46*00* 

3.66*02* 

0.06*00 

BENZENE 

1.1E+03 

1.3E+00 

1.3E+00 

2.4E-02 

1.96*01* 

1.96*01* 

3.86*00 

BENZOTHIAZOLE 

2.2E«04 

7.6E*0t 

7.6£*01 

1.2E-02 

3.46*00* 

3.46*00* 

0.06*00 

BICYCLOHEPTAOIENE 

1.8E+05 

5.3E+02 

5.3E+02 

3.4E-04 

1.16-01* 

1. IE-01* 

0.06*00 

CARBON  TETRACHLORIDE 

2.5E+02 

4.0E-01 

4.0E-01 

3.6E-02 

2.26*01* 

2.36*01* 

5.3E*02 

CHLOROANE 

2.5E+01 

1.4E*04 

2.5E*01 

1.8E-02 

3.26-05 

1.86-02 

0.06*00 

CHLOROBENZENE 

8.8E+04 

5.4E+01 

5.4E«01 

1. IE-05 

1.96-02 

1.96-02 

4.06-01 

CHLOROFORM 

5.1E*03 

1.2E*01 

1.2E+01 

2.06-03 

8.66-01* 

8.66-01* 

2.3E*00 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E+04 

4.9E+02 

4.8E-»02 

1.2E-03 

2.3E-01* 

2.36-01* 

0.06*00 

CHLOROPHENYLMETHYL  SULFONE 

9.1E+04 

1.9E+04 

1.6E'»04 

2.2E-04 

1. IE-03 

1.36-03 

1.5E-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1E*04 

4.2E*02 

4.1E+02 

4.7E-05 

1.0E-02 

1.0E-02 

1.2E-05 

PPDDE 

9.3E+01 

1.9E+01 

1.6E+01 

2.0E-02 

9. 86-02 

1.2E-01* 

0.0E*00 

PPDOT 

9.3E+01 

1.9E+01 

1.6E+01 

2.96-03 

1.4E-02 

1.7E-02 

0.06*00 

D I BROMOCHLOROPROPANE 

2.3E+01 

6.9E-02 

6.9E-02 

3.1E*01» 

1.06*04* 

1.06*04* 

6.76-01 

1,2-DlCHLOROETHANE 

3.5E+02 

1 .9E+00 

1.9E+00 

1.3E-03 

2.4E-01* 

2.4E-01* 

0.06*00 

1,1-DICHLOROETHYLENE 

5.4E+01 

1.4E-01 

1.4E-01 

3.96-03 

1.5E*00* 

1.5E*00* 

0.06*00 

DICYCLOPENTADIENE 

1.7E+04 

8.3E-01 

8.3E-01 

8. IE-03 

1.7E*02* 

1.7E*02* 

0.06*00 

DIELDRIN 

2.0E«^00 

S.8E«01 

1.9E+00 

1.96*02* 

6.4E*00* 

1.9E*02* 

0.06*00 

OIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

1.1E+03 

1.1E+03 

1.0E-04 

3.36-02 

3.3E-02 

3.5E-05 

DIMETHYLDISULFIDE 

3.7E+04 

6.0E«01 

d.OE'^OI 

3.0E-03 

1 ,86*00* 

1.86*00* 

0.06*00 

DIHETHYHETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

8.2E+04 

8. IE-06 

0.0E*00 

8. IE-06 

0.06*00 

DITHIANE 

4.6E>04 

O.OE+00 

4.6E+04 

2.6E-04 

0.0E*00 

2.6E-04 

0.0E*00 

ENDRIN 

1.4E+03 

1.0E*06 

1.3E+03 

2.96-01* 

2.6E-02S 

3.2E-01* 

0.06*00 

ETHYLBENZENE 

4.6E*05 

6.4E'r02 

6.4E«02 

2.2E-05 

1.5E-02 

1.5E-02 

0.06*00 

FLUOROACETIC  ACID 

2.2E+01 

O.OE+00 

2.2E+01 

8.8E-01* 

0.OE*OO 

8.8E-01* 

0.0E*00 

HEXACHLOROCYCLOPENTAD I ENE 

5.5E+03 

1. IE-01 

1. IE-01 

7.3E+00* 

3.5E*05* 

3.5E*05* 

0.0E*00 

ISOORIN 

3.2E+02 

3.0E+03 

2.9E*02 

3.1E*00* 

3.36-01* 

3.46*00* 

0.06*00 

METHYL I SOeUTYL  KETONE 

2.2E+05 

1.6E+02 

1.6E+02 

9.4E-05 

1.3E-01* 

1.3E-01* 

O.OE*00 

METHYLENE  CHLORIDE 

4.1E+03 

2.8E+00 

2.8E+00 

2.4E-04 

3.5E-01* 

3.5E-01* 

0.06*00 

TETRACHLOROETHYLENE 

6.5E+02 

6.3E+00 

6.2E+00 

1.5E-01* 

1.6E*01* 

1.66*01* 

1.8E-01 

TOLUENE 

1.4E+06 

7.9E+03 

7.9E+03 

2.7E-04 

4.86-02 

4.8E-02 

3.8E-05 

1,1,2-TRICHLOROETHANE 

5.5E+02 

2.9E*00 

2.9E+00 

3.7E-04 

6.8E'02 

6.9E-02 

0.06*00 

TRICHLOROETHYLENE 

2.9E+03 

4.4E+01 

4.3E+01 

1.0E-03 

6.86-02 

6.96-02 

5.9E*00 

M-XYLENE 

7.0E+06 

5.5E*02 

5.5E+02 

1.7E-06 

2.2E-02 

2.2E-02 

0.06*00 

0,P-XYLENE 

7.0E+06 

5.5E+02 

5.5E+02 

2. IE-06 

2.76-02 

2.7E-02 

0.0E*00 

CADMIUM 

3.6E+02 

O.OE+00 

3.6£*02 

9.7E-03 

0.06*00 

9.7E-03 

0.06*00 

LEAD 

6.5E+03 

O.OE«00 

6.5E«03 

1.06-02 

0.06*00 

1.06-02 

0.06*00 

MERCURY 

1 .4E+03 

O.OE+00 

1 .4E+03 

3.2E-04 

0.06*00 

3. 26-04 

0.06*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compourxi. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  <See  voliane  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-1«-7 

EXPOSURE  EVALUATIOHS  FOR  INDUSTRIAL  WORKERS 


I 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALORIN 

1.2E-01 

1 .5E+06 

4.2E«01 

1.2E-01 

5.8E+03* 

1.6E+01* 

5.9E+03* 

O.OE-^OO 

O.OE+00 

BENZENE 

6.7E+01 

3.6E+04 

1.3E+00 

1.3E+00 

3.9E-01* 

1.9E*01* 

2.0E+01* 

6.0E-0S 

1.2E+01 

BENZOTHIAZOLE 

A.0E+03 

4.1E«06 

2.3E«^02 

2.2E«02 

6.SE-02 

1.1E*00» 

1.2E+00* 

O.OE'^OO 

O.OE'^00 

BICYCLOHEPTAOIENE 

3.3E+04 

5.7E+07 

1.6E«03 

1.5E+03 

1.8E-03 

3.7E-02 

3.9E-02 

0.0E*00 

O.OE+00 

CARBON  TETRACHLORIDE 

1.5E+01 

1.2E-»04 

4.0E-01 

3.9E-01 

5.9E-01* 

2.2E+01* 

2.3£*01* 

8.3E-03 

1.6E+03 

CHLORDANE 

1.5E+00 

1.6E+08 

5.2E*00 

1.2E*00 

2.9E-01* 

8.5E-02 

3.7E-01* 

O.OE^OO 

O.OE+00 

CHLOROBENZENE 

1.5E+04 

S.SE'»06 

I.BE-^OZ 

1.6E+02 

6.6E-0S 

6.2E-03 

6.3E-03 

2. IE-06 

4.0E-01 

CHLOROFORM 

3.1E+02 

1.1E+05 

1.2E+01 

1.1E*01 

3.2E-02 

8.6E-01* 

8.9E-01* 

3.6E-0S 

6.9E-»00 

CHLOROPHENYLNETHYL  SULFIDE 

1.7E+04 

1.0E+06 

1.0E«06 

1 .3E+03 

6.6E-03 

7.5E-02a 

8.2E-02 

O.OE-^OO 

0.0E*00 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

4.2E+07 

5.7E+04 

1.3E'»04 

1.2E-03 

3.5E-04 

1.5E-03 

7.6E-12 

1.5E-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

1.5E+07 

A.ZE-^OZ 

4.0E-*^02 

2.6E-04 

1.0E-02 

1. IE-02 

6.2E-11 

1.2E-05 

PPODE 

5.7E+00 

9.2E+07 

1.9E+01 

4.4E«00 

3.3E-01* 

9.8E-02 

4.3E-01* 

O.OE^OO 

O.OE+00 

PPDDT 

5.7E+00 

1.9E*08 

1.9E+01 

4.4E-»00 

4.7E-02 

1.4E-02 

6. IE-02 

O.OE+00 

O.OE+00 

D I BROMOCHLOROPROPANE 

1.4E+00 

6.4E4^02 

6.9E-02 

6.6E-02 

5.0E+02* 

1.0E*04« 

1.1E+04* 

1.0E-05 

2.08-^00 

1,2-0 ICHLOROETHANE 

2.2E+01 

3.8E'»04 

1.9E+00 

1.7E+00 

2. IE-02 

2.4E-01* 

2.6E-01* 

0.0E«^00 

O.OE+00 

l.l-DICHLOROETHYLENE 

3.2E+00 

2.9E+03 

1.4E-01 

1.4E-01 

6.5E-02 

1.5E*00* 

1.5E+00* 

0.0E«^00 

O.OE'^OO 

OICYCLOPENTAOIENE 

1.2E+03 

4.8E404 

2.5E+00 

2.5E+00 

1.2E-01* 

5.6E+01* 

5.6E+01* 

O.OE-i^OO 

O.OE+00 

DIELDRIN 

1.2E-01 

6.9E+05 

1.9E+01 

1.2E-01 

3.0E+03* 

1.9E+01* 

3.0E*03* 

O.OE^^OO 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.8E+04 

4.3E+07 

3.3E+03 

3.2E+03 

5.5E-04 

1. IE-02 

1.2E-02 

1.8E-10 

3.5E-05 

DIMETHYLOISULFIDE 

6.9E+03 

6.5E+06 

1.8E+02 

1 .8E+02 

1.6E-02 

6. IE-01* 

6.3E-01* 

0.0E«^00 

O.OE^OO 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE^^OO 

O.OE^OO 

1.5E+04 

4.4E-05 

O.OE+00 

4.4E-05 

O.OE+00 

0.0E*00 

OITHIANE 

8.5E+03 

O.OE+00 

O.OE+00 

8.5E+03 

1.4E-03 

O.OE+00 

1.4E-03 

O.OE+00 

O.OE+00 

ENORIN 

2.SE+02 

1.0E«06 

1.0E+06 

2.5E^02 

1.6E+00* 

2.6E-02a 

1.6E*00* 

O.0E*O0 

O.OE*00 

ETHYLBENZENE 

8.SE«04 

5.8E+07 

1.9E+03 

1.9E+03 

1.2E-04 

5. IE-03 

5.2E-03 

0.0E*00 

0.0E*00 

FLUOROACETIC  ACID 

4.0E+00 

O.OE^OO 

o.oe+00 

4.0E«00 

4.8E+00* 

0.0E*00 

4.8E«00* 

O.OE-^OO 

0.0E*00 

HEXACHLOROCYCLOPENTAOIENE 

3.8E+02 

5.9E+05 

3.4E-01 

3.4E-01 

1.0E+02* 

1 .2E+05* 

1.2E+05* 

O.OE+00 

0.0E4^0O 

ISOORIN 

5.9E+01 

1.1E+08 

3.0E+03 

5.8E+01 

1.7E+01* 

3.3E-01* 

1.7E+01* 

O.OE'^OO 

0.0E«^00 

METHYL  ISOBUTYL  KETONE 

4.0E+04 

1.7E+07 

4.8E*02 

4.8E+02 

5.3E-04 

4.3E-02 

4.4E-02 

O.OE^OO 

O.OE^OO 

METHYLENE  CHLORIDE 

2.5E+02 

7.5E+04 

2.8E+00 

2.8E+00 

4.0E-03 

3.5E-01* 

3.6E-01* 

O.OE+00 

O.OE+00 

TETRACHLOROETHYLENE 

4.1E+01 

1 .6E+05 

6.3E+00 

5.5E+00 

2.4E+00* 

1.6E*01* 

1.8E+01* 

2.8E-06 

5.4E-01 

TOLUENE 

2.6E+05 

4.6E4^08 

Z.AE'^OA 

2.2E«04 

1.5E-03 

1.6E-02 

1.7E-02 

2.(K-10 

3.8E-05 

1,1,2-TRICHLOROETHANE 

3.4E+01 

5.9E+04 

2.9E+00 

2.7E+00 

6.0E-03 

6.8E-02 

7.4E-02 

0.0E«00 

O.OE+00 

TRICHLOROETHYLENE 

1.8E+02 

6.9E+04 

4.4E+01 

3.5E+01 

1.7E-02 

6.8E-02 

8.5E-02 

9.3E-05 

1.8E+01 

H-XYLENE 

8.8E+05 

5.0E+07 

1.7E+03 

1.7E+03 

1.4E-05 

7.2E-03 

7.2E-03 

O.OE^OO 

O.OE^OO 

0,P-XYLENE 

8.8E+05 

5.0E+07 

1.7E+03 

1.7E+03 

1.7E-05 

9.0E-03 

9. IE-03 

O.OE+00 

O.OE+00 

CADMIUM 

7.6E+00 

O.OE-^OO 

0.0E«00 

7.6E+00 

4.6E-01* 

O.OE'i^OO 

4.6E-01* 

O.OE+00 

O.OE-fOO 

LEAD 

2.2E>03 

O.OE+00 

0.0E«00 

2.2E+03 

3. IE-02 

O.OE+00 

3. IE-02 

O.OEOO 

O.OE+00 

MERCURY 

4.6E+02 

O.OE+00 

O.OE-^OO 

4.6E+02 

9.8E-04 

O.OE+00 

9.8E-04 

O.OE+00 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.2  SITE  CSA-lb:  COMPLEX  DISPOSAL  AREA  SOUTH  (formerly  Site  36-17: 

Complex  Disposal  Activity;  ESE,  1988b/RIC  88013R05  and  ESE,  1988c/ 

RIC  88013R05A;  Site  36-16:  Incendiary  Burial  Site;  ESE,  1988d/RIC  88293R08) 

2.2.1  Site-Specific  Considerations 

Figure  CSA-lb-1  and  Tables  CSA-lb- 1  and  CSA-lb-2  depict  the  target  contaminants  for 
Site  CSA-lb.  Borings  3089  through  3104,  3213  through  3215,  3329,  3330,  3336  through 
3338,  3462  through  3465,  3654  through  3682,  3030,  3468  through  3470,  and  3651,  were 
included  in  this  exposure  assessment,  consistent  with  the  Ontral  SAR.  This  site  includes  a 
portion  of  former  Site  36-16,  and  part  of  Sites  36-1  and  36-14,  which  were  designated  as 
separate  sites  during  the  Phase  I  investigation,  but  were  incorporated  into  former  Site  36-17 
during  the  Phase  n  investigation.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  other  than  bicycloheptadiene,  carbon  tetrachloride,  Parathion, 
Vapona,  and  xylene  were  suspected  to  be  present  in  Site  CSA-lb  (ESE,  1988b/RIC 
8801 3R05).  However,  many  nontarget  compounds  are  suspected  to  have  been  handled  or 
stored  at  the  site. 

2.2.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 
Site  CSA-lb  are  depicted  in  Figure  CSA-lb-1.  Toluene,  occurring  in  Boring  3101  (0-1  ft), 
was  not  included  in  the  figure,  since  it  was  detected  in  the  nontarget  analysis  during  the 
Phase  I  investigation,  but  it  is  still  considered  a  target  contaminant  for  this  exposure 
assessment  (see  Appendix  A). 

Table  CSA-lb-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI- A).  Table  CSA-lb-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 
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2.2.3  Site  Exposure  Summary 

Tables  CSA-lb-3  through  CSA-lb-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  CSA-lb  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  arc  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Dir/lnd 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Direct 

PPDDT 

Direct 

Direct 

Direct 

Dir/lnd 

Dir/lnd 

Dibromochloropropane 

Cumulative 

Cumulative 

Dir/lnd 

Indirect 

Dir/lnd 

Dieldrin 

Direct 

Direct 

Direct 

Dir/lnd 

Dir/lnd 

Fluoroacetic  acid 

Direct 

Direct 

Direct 

Direct 

Direct 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Benzene 

— 

— 

— 

Indirect 

Indirect 

Methylene  chloride 

— 

„ 

— 

Indirect 

Indirect 

Chloroacetic  acid 

— 

— 

— 

— 

Direct 

PPDDE 

-- 

•• 

““ 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

It  should  be  noted  for  dibromochloropropane,  the  cumulative  El  exceeds  0.1  for  the 
regulated  and  casual  visitors  but  the  direct  and  indirect  Els  do  not  exceed  0.1.  Site 
CSA-lb  is  designated  as  a  Priority  1  site  based  on  the  most  sensitive  exposed  population 
PPLV  (i.e.,  the  industrial  worker). 

The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  Carbon  tetrachloride  (open,  enclosed) 
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•  Benzene  (enclosed) 

•  Chloroform  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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TABLE  CSA-lb-1 

CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-lb 
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TABLE  CSA-lb-1  (Continued) 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-lb 
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TABLE  CSA-lb-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-lb 


AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  14  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(HELL  NUMBER) 

DATE 

BENZENE 

250 

36592 

02/16/88 

CARBON  TETRACHLORIDE 

20  JO 

36592 

02/16/88 

CHLOROFORM 

1000 

36592 

02/16/88 

CHLOROBENZENE 

GT  1000 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFIDE 

40 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

32 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFONE 

7.6 

36592 

02/16/88 

DI BROMOCHLOROPROPANE 

21 

36592 

02/16/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

33 

36592 

02/16/88 

DIMETHYIMETHYL  PHOSPHONATE 

1.1 

36065 

01/4/89 

TOLUENE 

5.4 

36065 

01/4/89 

TETRACHLOROETHYLENE 

26 

36592 

02/16/88 

TRICHLOROETHYLENE 

440 

36592 

02/16/88 

I 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE  * 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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CSA-1b-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


I 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kg) 

INDIRECT 

PPLV 

(mo/kg) 

CUNUUTIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E«00 

4.7E+03 

1.SE+00 

4.0E«00* 

1.3E-03 

4.0E+00* 

O.0E*OO 

KNZENE 

8.6E«02 

2.6E+Q2 

2.0E«02 

1.2E-03 

3.9E-03 

5. IE-03 

1.9E-02 

CARMH  TETRACHLORIDE 

2.0E«02 

0.0E«00 

2.0E«02 

O.OE^OO 

O.OEeOO 

O.OE^ 

2.7E*00 

CHLOROANE 

Z.OE^OI 

5.1E+05 

2.0E«01 

5,1E*00* 

2.0E-04 

S.IE^OO* 

0.0E*OO 

CHLOaOACETIC  ACID 

1.7E+04 

O.OE^^OO 

1.7E«04 

1.9E-02 

O.OE+00 

1.9E-02 

O.0E*0O 

CHLOROeENZENE 

1.6E+05 

O.OE4^00 

1.6E«(» 

O.OE^OO 

O.OE^^OO 

0.0E«0O 

6.7E-04 

CHLOROFORM 

4.0E+03 

O.OE+00 

4.0E«03 

0.0E«0O 

0.0E«00 

O.QE«00 

1.2E-02 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+0S 

3.5E'»05 

1.1E*05 

4.3E-06 

2.0E-06 

6.3E-06 

1.  IE-06 

CHLOROPHENYLMETHYL  SULFONE 

1.6E«0S 

O.OE^OO 

1.6E«05 

O.OE^OO 

O.OE+00 

0.0E*OO 

2.4E-09 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E-»05 

O.OE-^OO 

1.6£«05 

O.0E«0O 

0.0E«00 

0.0E«^00 

2.0E-08 

PPDOE 

7.4E+01 

2.9E+05 

7.4E>D1 

1.4E-02 

3.SE-06 

1.4E-02 

0.OE*OO 

PPDOT 

7.4E+01 

1.0E«06 

7.4E+01 

3.7E-D1* 

4.SE-05a 

3.7E-01* 

O.OE+00 

D I BRONOCHLOROPROPANE 

I.SE-^OI 

S.4E«00 

4.18-^00 

2.4E-02 

8.2E-02 

1. IE-01* 

3.4E-03 

DIELDRIN 

1 .6E«00 

1.0E+06 

1.6E«00 

8.9E+00* 

6.5E-03a 

8.9E+00* 

0.OE*OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+0S 

8.4E'»04 

7.4E+04 

1.0E-05 

8. IE-05 

9.2E-05 

5.9E-08 

DIHETHYLOISULFIOE 

6.7E+04 

2.6E+04 

1.9E+D4 

3.0E-05 

7.6E-05 

1. IE-04 

O.OE^OO 

DIMETHYHETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

O.OE't^OO 

O.OE-rOO 

0.0E*00 

O.OE+00 

ENDRIN 

2.5E+03 

1.0E+06 

2.5E+03 

5.6E-03 

8.0E-06a 

5.7E-03 

O.OE-rOO 

FLUORQACETIC  ACID 

3.9E+01 

O.OE^OO 

3.9E+01 

7.2E-01* 

0.0E»00 

7.2E-01* 

0.0E*OO 

HEXACHLOROCYCLOPENTAO I ENE 

1.7E+04 

8.6E+01 

8.6E+01 

6.0E-07 

1.2E-04 

1.2E-04 

0.0E*00 

ISQORIN 

5.8E+02 

3.4E+05 

5.8E+02 

1.6E-03 

2.6E-06 

1.6E-03 

O.OE*00 

ISOPROPYL  METHYL  PHOSPHORIC  ACID 

2.5E«06 

O.OE+00 

2.5E«06 

3.5E-06 

0.0E«00 

3.5E-06 

0.0E*00 

METHYLENE  CHLORIDE 

3.3E+03 

1.7E+02 

1.6E^02 

6.1E-04 

1.2E-02 

1.2E-02 

0.0E*00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E^02 

O.OE-rOO 

O.OE+00 

O.OE+00 

9.0E-04 

TOLUENE 

2.SE+06 

2.2E+06 

1.2E^06 

8.0E-07 

8.9E-07 

1.7E-06 

6.4E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE^OO 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

3.0E-02 

ARSENIC 

2.2E+01 

O.OE+00 

2.2E+01 

1.9E*00* 

O.OE+00 

1.9E+00* 

0.0E*00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

3.5E-03 

O.OE+00 

3.5E-03 

0.0E*00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

7.3E-03 

O.OE^-OO 

7.3E-03 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  conpound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI-A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E*^06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


4 


4 
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CSA-1b-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.SE+00 

4.7E+03 

1.5E+00 

4.0E«00* 

1.3E-03 

4.oe*oo* 

0.0E*0O 

■ENZENE 

8.6E«02 

2.6E«02 

2.0E«02 

1.2E-03 

3.9E-03 

5. IE-03 

1.9E-02 

CARSON  TETRACHLORIDE 

Z.OE^OZ 

O.OE'^OO 

2.0E«02 

O.OE^ 

O.OE^ 

O.OE^OO 

2.7E*00 

CHLORDANE 

2.0E«01 

S.IE^^OS 

2.0E+01 

5.1E+00* 

2.0E-04 

5.1E*00* 

O.OE^OO 

CHLOROACETIC  ACID 

1.7E*04 

O.OE-fOO 

1.7E+04 

1.9E-02 

0.0E«OO 

1.9E-02 

0.0E«OO 

CHLOROBENZENE 

1 .6E+0S 

O.OE^OO 

1.6E«0S 

O.OE^OO 

0.0E«00 

0.0E«00 

6.7E-04 

CHLOROFORM 

4.0E+03 

O.OE^OO 

4.0E+03 

O.OE+00 

O.OE^OO 

O.OE^OO 

1.2E-02 

CHLOROPHENYLMETNYL  SULFIDE 

1.6E+05 

3.5E+05 

1.1E«0S 

4.3E-06 

2.0E-06 

6.3E-06 

1. IE-06 

CHLOROPHENYLMETHYL  SULFONE 

1.6E405 

O.OE-^OO 

1.6E+05 

D.OE^OO 

O.OE+00 

O.OE+OO 

2.4E-09 

CHLOROPHENYLMETNYL  SULFOXIDE 

1.6E+05 

O.OE+00 

1.6E4^0S 

O.OE'^00 

O.OE+00 

O.OE^OO 

2.0E-08 

PPODE 

7.4E+01 

2.9E'»0S 

7.4E+01 

1.4E-02 

3.5E-06 

1.4E-02 

O.OE-^00 

PPODT 

7.4E+01 

1.0E«06 

7.4E+01 

3.7E-01* 

4.5E-0Sa 

3.7E-01* 

O.OE^OO 

D I BROMOCHLOROPROPANE 

1.8E+01 

5.4E+00 

4.1E4^00 

2.4E-02 

8.2E-02 

1. IE-01* 

3.4E-03 

DIELDRIN 

1.6E'»00 

1.0E'»06 

1 .6E+00 

8.9E+00* 

6.5E-03a 

8.9E*00* 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E+0S 

8.4E«04 

7.4E+04 

1.0E-0S 

8.1E-05 

9.2E-05 

S.9E-08 

DIMETHYLDISULFIDE 

6.7E+04 

2.6E'»^04 

1.9E+04 

3.0E-05 

7.6E-0S 

1. IE-04 

0.0E*00 

OIMETHYMETHYL  PHOSPHORATE 

1.5E+05 

O.OE'fOO 

1.5E+05 

O.OE+OO 

D.OE'^00 

O.OE^-OO 

0.0E«^0O 

ENDRIN 

2.5E+03 

1.0E«^06 

2.5E+03 

5.6E-03 

8.0E-06a 

5.7E-03 

O.OE+00 

FLUOROACETIC  ACID 

3.9E+01 

O.OE+OO 

3.9E+01 

7.2E-01* 

0.0E-»^00 

7.2E-01* 

O.OE+00 

HEXACHLOROCYCLOPENTAD I ENE 

1.7E+04 

8.6E+01 

8.6E'^01 

6,0E-07 

1.2E-04 

1.2E-04 

O.OE+00 

ISOORIN 

5.8E+02 

3.4E+05 

5.8E+02 

1.6E-03 

2.6E-06 

1.6E-03 

0.0E*00 

ISOPROPYL  METHYL  PHOSPHONIC  ACID 

2.5E+06 

O.OE^OO 

2.5E+06 

3.5E-06 

O.OE+00 

3.5E-06 

0.0E*0O 

METHYLENE  CHLORIDE 

3.3E+03 

1.7E+02 

1.6E+02 

6.  IE-04 

1.2E-02 

1.2E-02 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE+00 

9.0E-04 

TOLUENE 

2.5E+06 

2.2E+06 

1.2E^06 

8.0E-07 

8.9E-07 

1.7E-06 

6.4E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE^OO 

2.3E+03 

O.OE+00 

0.0E*00 

O.OE^OO 

3.0E-02 

ARSENIC 

2.2E+01 

O.OE+00 

2.2E+01 

1.9E+00* 

O.OE+00 

1.9E+00* 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

3.5E-03 

O.OE+00 

3.5E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

7.3E-03 

O.OE+00 

7.3E-03 

O.OE'^00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  I 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*’06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form.  I 


I 


I 
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CSA-1b-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

3.1E*02 

2. IE-01 

2.9E+01* 

1.9E-02 

2.9E+01* 

0.OE40O 

BENZENE 

1.2E«^02 

A.OE^OI 

3.0E«01 

8.4E-03 

2.5E-02 

3.4E-02 

2.9E-01 

CARBON  TETRACHLORIDE 

2.7E+01 

0.0E«00 

2.7E*01 

O.OE^ 

O.OE^ 

O.OE+00 

4.1E401 

CHLOROANE 

2.7E+00 

3.4E«04 

2.7E*00 

3.7E*01* 

3.0E-03 

3.7E+01* 

O.0E4OO 

CHLOROACETIC  ACID 

7.0E+03 

O.OE^OO 

7.0E«03 

4.SE-02 

O.OE^OO 

4.SE-02 

O.OE-HX) 

CHLOROBENZENE 

6.8E+04 

O.OE+00 

6.aE«04 

O.OE^ 

O.OE+00 

0.064^00 

4.3E-03 

CHLOROFORM 

5.6E«02 

0.0E«00 

5.6E+02 

O.OE^OO 

O.OE-^OO 

O.OE+OO 

1.7E-01 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

S.5E«04 

3.1E*04 

1.0E-0S 

1.3E-05 

2.3E-0S 

6.9E-06 

CHLOROPHENYLMETHYL  SULFONE 

7.0E+04 

O.OE+00 

7.0E+04 

O.OE+00 

O.OE^OO 

0.0E400 

1.6E-08 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

0.0E«0O 

7.0E«04 

O.0E«^OO 

O.OE^ 

O.OE+OO 

1.3E-07 

PPDDE 

1.0E+01 

1.9E«0A 

1.0E+01 

9.8E-02 

5.3E-05 

9.8E-02 

O.OE+OO 

PPDDT 

1.0E+01 

1.0E«06 

1.0E+01 

2.6E«00* 

6.8E-04a 

2.6E*00* 

0.0E400 

D I BROMOCHLOROPROPANE 

2.5E+00 

3.5E-01 

3. IE-01 

1.8E-01* 

1.2E+00* 

1.4E+00* 

5. IE-02 

DIELDRIN 

2.2E-01 

l.OE+06 

2.2E-01 

6.4E+01* 

9.8E-02a 

6.4E+01* 

0.0E400 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E>05 

3.0E«04 

2.7E+04 

2.4E-05 

2.2E-04 

2.5E-04 

3.8E-07 

DIMETHYLDISULFIDE 

2.9E+04 

9.5E+03 

7.1E+03 

7.0E-05 

2. IE-04 

2.8E-04 

0.0E400 

DIMETHYMETHYL  PHOSPHONATE 

6.3Em 

O.OE+00 

6.3E+04 

0.0E«00 

O.OE+00 

0.0E400 

O.OE+OO 

ENDRIN 

1.1E+03 

1.0E+06 

1.1E+03 

1.3E-02 

5.2E-05a 

1.3E-02 

0.0E400 

FLUOROACETIC  ACID 

1.7E+01 

O.OE+00 

1.7E+01 

1.7E+00* 

O.OE+00 

1.7E+00* 

0.0E400 

HEXACHLOROCYCLOPENTAD I ENE 

5.7E+03 

3.1E+01 

3.1E+01 

1.8E-06 

3.2E-04 

3.2E-04 

O.OE+OO 

ISOORIN 

2.5E+02 

5.3E+04 

2.5E+02 

3.7E-03 

1.7E-05 

3.7E-03 

0.0E400 

ISOPROPYL  METHYL  PHOSPHORIC  ACID 

1.1E+06 

O.OE-^OO 

1.1E+06 

8. IE-06 

O.OE^OO 

8. IE-06 

O.OE-rOO 

METHYLENE  CHLORIDE 

4.SE+02 

2.7E+01 

2.5E+01 

4.4E-03 

7.5E-02 

7.9E-02 

O.OE+OO 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+00 

7.1E+01 

O.OE+OO 

O.OE'tOO 

0.0E400 

1.4E-02 

TOLUENE 

1.1E+06 

8.1E+05 

4.6E+05 

1.9E-06 

2.5E-06 

4.4E-06 

4.1E-07 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E+02 

O.OE-^00 

O.OE+OO 

O.OE+00 

4.5E-01 

ARSENIC 

3.9E+00 

O.OE+OO 

3.9E+00 

1.0E*01* 

O.OE+00 

1.0E+01* 

O.OE+00 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

5.8E-03 

O.OEfOO 

5.8E-03 

O.OE+OO 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

1.2E-02 

O.OE+00 

1.2E-02 

O.OE+OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E'*’06  mg/kg  (See  volime  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA'1b-6 

EXPOSURE  EVALUATIONS  FOR  CONMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

1.3E«02 

1.9E+00 

3.2E+00* 

4.8E-02 

3.2E+00* 

0.0E«O0 

BENZENE 

1.1E+03 

2.3E+00 

2.3E«00 

9.2E-04 

4.4E-01* 

4.4E-01* 

3.8E+00 

CARBON  TETRACHLORIDE 

2.5E+02 

O.OE+00 

2.5E+02 

O.OE^OO 

O.OE^OO 

O.OE+00 

5.3E+02 

CHLOROANE 

2.5E*01 

1.4E«04 

2.SE«01 

4.0E«00* 

7.4E-03 

4.1E*00* 

O.OE^ 

CHLOROACETIC  ACID 

9.2E+03 

O.OE+00 

9.2E*03 

3.5E-02 

O.OE+00 

3.5E-02 

O.OE^ 

CHLOROBENZENE 

8.8E«04 

0.0E>00 

8.8E«04 

O.OE^OO 

0.OE«OO 

O.OE+00 

4.0E-01 

CHLOROFORM 

5.1E+03 

O.OE+00 

S.1E+03 

O.OE-^OO 

O.OE'tOO 

O.OE'^00 

2.3E+00 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E«04 

1.7E*02 

1.7E+02 

7.7E-06 

4.0E-03 

4.0E-03 

6.4E-04 

CHLOROPHENYLMETHYL  SULFONE 

9.1E«04 

0.OE*OO 

9.1E*04 

O.OE+00 

O.OE+OO 

O.OE+00 

1.SE-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1E+04 

o.oe*oo 

9.1E+04 

O.OE^OO 

O.OE^-OO 

O.OE'^00 

1.2E-05 

PPDDE 

9.3E+01 

1.9E+01 

1.6E+01 

1. IE-02 

5.1E-02 

6.2E-02 

O.OE+00 

PPDDT 

9.3E+01 

1.9E+01 

1.6E*01 

2.9E-01* 

1.4E+00* 

1.7E+00* 

O.OE+00 

D I BROMOCHLOROPROPANE 

2.3E»01 

4.4E-02 

4.4E-02 

1.9E-02 

1.0E*01» 

1.0E*01* 

6.7E-01 

DIELDRIN 

2.0E+00 

5.8E-01 

1.9E+00 

7.0E+00* 

2.4E-01* 

7.3E+00* 

O.OE'tOO 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

7.0E+02 

7.0E*02 

1.9E-05 

9.7E-03 

9.7E-03 

3.5E-05 

DIMETHYLDISULFIDE 

3.7E*04 

7.8E+01 

7.7E+01 

5.4E-05 

2.6E-02 

2.6E-02 

O.OE-t^OO 

DIMETHYMETHYL  PHOSPHONATE 

8.2E'f04 

O.OE+00 

8.2E+04 

O.OE-rOO 

O.OE^OO 

0.0E«00 

O.OE'tOO 

ENDRIN 

1.4E+03 

1.0E+06 

1.3E*03 

1.0E-02 

9.0E-04a 

1. IE-02 

0.0E«00 

FLUOROACFTIC  ACID 

2.2E+01 

O.OE^OO 

2.2E+01 

1.3E+00* 

O.OE^OO 

1 .3E+00* 

O.OE^M) 

HEXACH  LOPENTADIENE 

5.5E+03 

1.9E+01 

1.9E+01 

1.8E-06 

5.2E-04 

5.2E-04 

O.OE'^00 

ISOORIf 

3.2E+02 

3.0E+03 

2.9E+02 

2.8e-03 

3.0E-04 

3.1E-03 

O.OE^OO 

ISOPROPYL  rtEIHYL  PHOSPHONIC  ACID 

1.4E+06 

0.0E*O0 

1 .4E+06 

6.3E-06 

O.OE'tOO 

6.3E-06 

O.OE+00 

METHYLENE  CHLORIDE 

4.1E+03 

4.4E+00 

4.4E+00 

4.9E-04 

4.6E-01* 

4.6E-01* 

o.oe*oo 

TETRACHLOROETHYLENE 

6.5E+02 

O.OEtOO 

6.5E+02 

O.OE+00 

O.OE^OO 

O.OE^OO 

1.8E-01 

TOLUENE 

1.4E+CI6 

5.5E+05 

3.9E+05 

1.4E-06 

3.7E-06 

5. IE-06 

3.8E-05 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E+03 

O.OE+00 

O.OE-rOO 

O.OE+00 

5.9E+00 

ARSENIC 

2.0E+01 

O.OE+00 

2.0E+01 

2.1E+00* 

O.OE+00 

2.1E+00* 

O.OE+00 

LEAD 

6.5E+03 

O.OE+00 

6.5E*03 

8.3E-03 

O.OE+OO 

8.3E-03 

O.OE-^OO 

MERCURY 

1 .4E<'03 

O.OE-^OO 

1.4E+03 

1.7E-02 

O.OE^OO 

1.7E-02 

O.OE+00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volune  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-1b-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(mg/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

ALDRIN 

1.ZE-01 

6.3E«02 

4.2E«01 

1.2E-01 

5.2E*01* 

1.5E-01* 

5.2E+01* 

0.0E*00 

0.06*00 

BENZENE 

6.7E+01 

3.4E+01 

2.3E+00 

2.1E*00 

1.5E-02 

4.7E-01* 

4.8E-01* 

1.5E-01 

i.a*oi 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE^OO 

O.0E«OO 

1.SE«01 

o.oc«oo 

0.0E*00 

0.0E«00 

2  QE*01 

1.66*03 

CHLOROANE 

1.5E+00 

6.8E+04 

4.5E-»03 

1.5E+00 

6.6E+01* 

2.4E-02 

6.6E*01* 

O.0E*OO 

0.0E*00 

CHLOROACETIC  ACID 

1.7E+03 

O.OE^OO 

0.0E«00 

1.7E*03 

1.9E-01* 

0.0E*00 

1.9E-01* 

0.0E«00 

0.06*00 

CHLOROBENZENE 

1.5E+04 

O.OE^OO 

O.OE^OO 

1.SE«04 

O.OE^OO 

O.OE^OO 

0.0E*00 

S.OE-03 

4.0E-01 

CHLOROFORM 

3.1E+02 

O.OE^OO 

O.OE^OO 

3.1E+02 

O.OE^OO 

0.0E*00 

0.0E*OO 

8.7E-02 

6.9E*00 

CHLOROPHENYLMETHYL  SULFIDE 

1.7E*04 

4.7E*04 

5.2E«Q2 

S.OE^OZ 

4.2E-0S 

1.4E-03 

1.4E-03 

8.0E-06 

6.4E-04 

CNLOROPNENYLMETHYL  SULFONE 

1.7E*04 

O.OE^OO 

0.0E>00 

1.7E»04 

O.OE^OO 

O.OE+00 

0.0E*00 

1.8E-08 

1.5E-06 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

O.OE+OO 

O.OE^OO 

1.7E4^04 

O.OE^'OO 

O.OE+00 

0.0E*00 

1.5E-07 

1.2E-05 

PPODE 

5.7E+00 

3.8E+04 

1.9E+01 

4.4E+00 

1.7E-01* 

5. IE-02 

2.5E-01* 

0.0E*00 

O.OE*00 

PPODT 

5.7E+00 

8.0E«04 

1.9E+01 

4.4E+00 

4.7E+00* 

1.4E+00* 

6.1E+00* 

O.OE*00 

0.0E*00 

0 1 BROHOCHLOROPROPANE 

1.4E+00 

7.2E-01 

4.4E-02 

4.0E-02 

3. IE-01* 

1.1E+01* 

1.1E+01* 

2.5E-02 

2.06*00 

DIELDRIN 

1.2E-01 

2.9E+02 

1 .9E+01 

1.2E-01 

1.1E+02* 

7.8E-01* 

1 .2E+02* 

0.06*00 

0.0E*00 

OIISOPROPYLMETHYL  PHOSPHONATE 

6.8E'»04 

1.1E+04 

2.1E+03 

1.7E+03 

1.0E-04 

3.8E-03 

3.9E-03 

4.4E-07 

3.5E-05 

DIMETHYLDISULFIDE 

6.9E+03 

3.5E+03 

2.3E+02 

2.1E+02 

2.9E-04 

9.2E-03 

9.SE-03 

0.0E*00 

0.06*00 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+04 

O.OE-rOO 

O.OE+00 

1.5E*04 

O.OE+00 

O.OE-rOO 

0.0E*00 

O.OE*00 

0.06*00 

ENDRIN 

2.5E+02 

1.0E>06 

1.0E+06 

2.5E+02 

5.5E-02 

9.6E-04a 

S.6E-02 

0.0E*00 

O.OE*O0 

FLUOROACETIC  ACID 

4.0E+00 

O.OE-^00 

O.OE+00 

4.0E'»00 

7.0E+00* 

0.0E*00 

7.0E+00* 

0.0E*00 

0.0E*00 

HEXACHLOROCYCLOPENTAD 1 ENE 

3.8E+02 

1.1E+01 

5.8E+01 

9.3E+00 

2.6E-05 

1.0E-03 

1. IE-03 

0.0E*00 

0.0E*00 

ISOORIN 

5.9E+01 

4.6E+04 

3.0E+03 

5.8E+01 

1.5E-02 

3.2E-04 

1.6E-02 

0.0E*00 

0.OE*OO 

ISOPROPYL  METHYL  PHOSPNONIC  ACID 

2.5E+05 

O.OE-rOO 

O.OE+00 

2.5E+05 

3.4E-05 

0.0E*00 

3.4E-05 

0.0E*00 

0.06*00 

METHYLENE  CHLORIDE 

2.5E+02 

2.3E+01 

4.4E+00 

3.6E+00 

8.  IE-03 

5.4E-01* 

5.5E-01* 

0.06*00 

0.0E*00 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE-^OO 

O.OE+00 

4.1E+01 

0.0E*00 

0.0E*00 

O.OE+00 

6.8E-03 

5.4E-01 

TOLUENE 

2.6E+05 

3.0E+05 

1.6E+06 

1.3E+05 

7.7E-06 

7.9E-06 

1.6E-05 

4.86-07 

3.8E-0S 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

O.OE+00 

1.8E+02 

O.OE+00 

0.0E*00 

O.OE+00 

2.2E-01 

1.BE*01 

ARSENIC 

1 .6E+00 

O.OE+00 

O.OE-^OO 

1.6E+00 

2.5E+01* 

O.OE+00 

2.5E+01* 

0.06*00 

0.06*00 

LEAD 

2.2E+03 

O.OE+00 

O.OE+00 

2.2E+03 

2.5E-02 

O.OE-fOO 

2.5E-02 

0.06*00 

0.06*00 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

5.2E-02 

O.OE+00 

5.2E-02 

0.06*00 

0.0E*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one*tenth  of  the  critical  flux. 

The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound.  The  SPPPLV  has  therefore  been  set  to 
1.00E«06  mg/kg  (See  volune  VI -A). 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'''06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.3  SITE  CSA-lc:  COMPLEX  DISPOSAL  AREA  NORTH  (formerly  Site  36-17: 

Complex  Disposal  Activity;  ESE,  1988b/RIC  88013R05  and  ESE,  1988c/ 

RIC  88013R05A;  Site  36-16:  Incendiary  Burial  Site;  ESE,  1988d/RIC  88293R08; 

Site  36-9:  Incendiary  or  Munition  Test  Area;  ESE,  1988e/RIC  88293R05) 

2.3.1  Site-Specific  Considerations 

Figure  CSA-lc- 1  and  Tables  CSA-lc- 1  and  CSA-lc-2  depict  the  target  contaminants  for 
Site  CSA-lc.  Borings  3059,  3061  through  3088,  3202,  3228,  3232  through  3234,  3320 
through  3328,  3339  through  3341,  3480  through  3482,  3476,  3477,  3530,  3531,  3522,  3580 
through  3585,  3587,  3588,  3590  through  3598,  3600,  3602,  3603,  3604  through  3609,  3614 
through  3640,  3642  through  3644,  3646  through  3650,  3652,  3653,  3736,  and  3738  were 
included  in  the  exposure  assessment,  consistent  with  the  Central  SAR.  This  site  includes 
former  Site  36-9,  and  part  of  former  Site  36-16,  which  were  designated  as  separate  sites 
during  the  Phase  I  investigation,  but  incorporated  into  former  Site  36-17  during  the 
Phase  II  investigation.  According  to  the  site  history,  no  chemicals  from  the  RMA  target 
contaminant  list,  other  than  benzene  and  trichloroethylene,  were  suspected  to  be  present  in 
Site  CSA-lc  (ESE,  1988b/RIC  88013R05). 

2.3.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-lc  are  depicted  in  Figure  CSA-lc-1.  Toluene  occurring  in  Borings  3084  (9-10  and 
14-15  ft),  3592  (2.5-3.5  ft),  and  3600  (4-5  ft);  tetrachloroethylene,  occurring  in  Boring 
3086  (4-5  ft);  and  xylene  occurring  in  Borings  3584  (8-9  ft)  and  3587  (7-8  ft)  were  not 
included  in  the  figure  because  they  were  detected  in  the  nontarget  analysis,  but  they  are 
still  considered  target  contaminants  for  this  exposure  assessment  (see  Appendix  A).  The 
following  contaminants  were  not  included  in  the  figure,  since  they  were  not  considered 
target  contaminants  during  the  Phase  I  and  Phase  II  investigations:  methylphosphonic  acid, 
occurring  in  Boring  3587  (7-8  ft);  fluoranthene  and  pyrene,  occurring  in  Borings  3340 
(0-1  ft)  and  3606  (6-7  ft);  hexachlorobenzene,  occurring  in  Borings  3584  (8-9  ft)  and  3585 
(14-15  ft);  pentachlorobenzene,  occurring  in  Boring  3584  (8-9  ft);  phenanthrene,  occurring 
in  Boring  3340  (0-1  ft);  1,1,2,2-tetrachloroethane,  occurring  in  Borings  3069  (0-1  and 
4-5  ft),  3071  (0-1  ft),  3086  (2-3  ft)  and  3600  (4-5  ft);  and  trichlorobenzene  and 
trichloropropene,  occurring  in  Boring  3581  (2-3  ft).  Although  not  shown  in  this  figure, 
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these  nontarget  compounds  were  included  in  the  Central  SAR  and  in  this  exposure 
assessment  because  they  passed  through  the  screening  process  performed  in  the  RMA 
Chemical  Index  (EBASCO,  1988a/RIC  88357R01).  Methylene  chloride,  shown  in  Table 
CSA-lc-1,  is  excluded  from  consideration  in  the  exposure  analysis  for  this  site  because  it 
was  considered  a  laboratory  contaminant  in  the  samples  analyzed. 


( 


Table  CSA-lc-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Table  CSA-lc-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


( 


2.3.3  Site  Exposure  Summary 

Tables  CSA-lc-3  through  CSA-lc-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  CSA-lc  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Chlordane 

Direct 

Direct 

Direct 

Direct 

Direct 

Dieldrin 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Fluoroacetic  acid 

Direct 

Direct 

Direct 

Direct 

Direct 

1,1,2,2-Tetrachloroethane  Dir/Ind 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Tetrachloroethylene 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Dir/Ind 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Chromium 

Direct 

Direct 

Direct 

Direct 

Direct 

Lead 

Direct 

Direct 

Direct 

Direct 

Direct 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

PPDDE 

.. 

.. 

Direct 

Indirect 

Dir/Ind 

Dibromochloropropane 

Hexachlorocyclo- 

-- 

— 

Cumulative 

— 

Cumulative 

pentadiene 

— 

— 

Indirect 

Indirect 

Indirect 

Cadmium 

— 

— 

Direct 

— 

Direct 

Copper 

•• 

•• 

Direct 

Direct 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs. 

It  should  be  noted  for  dibromochloropropane,  the  cumulative  El  exceeds  0.1  for  the 
recreational  visitor  and  industrial  worker  but  the  direct  and  indirect  Els  do  not  exceed  0.1. 
Site  CSA-lc  is  designated  as  a  Priority  1  site  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  1,1-Dichloroethylene  (enclosed) 

•  Benzene  (enclosed) 

•  Dibromochloropropane  (enclosed) 

•  1,2-Dichloroethane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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Prepared  for* 

Program  Manager's  Office  for 
Rocky  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground,  Maryland 
Source:  ESE,  1988  8  HLA  1988 


FIGURE  CSA-lc-l 

Phase  land  Phase  H  Analytes 
Detected  Within  or  Above 
Indicator  Levels 


Rocky  Mountain  Arseno I 
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SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-lc 
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TABLE  CSA-lc-1  (Continued) 
CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-lc 


REA2/rBL0022.REA  VI-E  8/30/90  10:23  pm  sma 


I 

TABLE  CSA-lc-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-lC 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  28  Feet 

j 

_  J 

CONCENTRATION 

LOCATION 

SAMPLE 

1 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1 

i 

1,1, 1-TRICHLOROETHANE 

1.1 

36180 

05/9/88 

1 

1,1, 2-TRICHLOROETHANE 

62 

36090 

02/8/88 

1, 1-DICHLOROETHYLENE 

67 

36185 

01/25/89 

1 , 2-DICHLOROETHYLENE 

36 

36090 

02/8/88 

1 

1 , 2-DICHLOROETHANE 

370 

36090 

02/9/88 

M-XYLENE 

5.0 

36180 

01/6/89 

ALDRIN 

3.4 

36180 

01/6/89 

1 

ATRAZINE 

25 

36180 

01/6/89 

BI C YCLOHEPTADI ENE 

12 

36180 

01/6/89 

BENZOTHIAZOLE 

29 

36090 

01/9/89 

1 

BENZENE 

360 

36185 

01/25/89 

CARBON  TETRACHLORIDE 

3.8 

36180 

01/6/89 

METHYLENE  CHLORIDE 

120 

36185 

01/25/89 

■ 

CHLOROFORM 

26 

36180 

01/6/89 

CHLOROBENZENE 

1700 

36180 

01/6/89 

CHLORDANE 

9.9 

36180 

01/6/89 

1 

CHLOROPHENYUMETHYL  SULFIDE 

19 

36180 

10/7/87 

* 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  CSA-lc-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-lc 


AVERAGE 

SITE  DEPTH  TO 

GROUNDWATER:  28  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

1 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

CHLOROPHENYLMETHYL  SULFONE 

14 

36180 

05/9/88 

1 

DI BROMOCHLOROPROPANE 

190 

36080 

02/11/88 

DIISOPROPYLMETHYL  PHOSPHONATE  7000 

36180 

10/7/87 

DITHIANE 

2100 

36180 

01/6/89 

I 

DIELDRIN 

0.23 

36180 

01/6/89 

DIMETHYLMETHYL  PHOSPHONATE 

260 

36090 

01/9/89 

ENDRIN 

0.17 

36180 

01/6/89 

■ 

ETHYLBENZENE 

6.3 

36090 

01/9/89 

ISODRIN 

0.76 

36180 

01/6/89 

TOLUENE 

170 

36180 

01/6/89 

■ 

MALATHION 

14 

36180 

01/6/89 

1,4-OXATHIANE 

1100 

36090 

02/8/88 

i 

PPDDE 

0.23 

36180 

01/6/89 

PPDDT 

0.34 

36180 

01/6/89 

i 

SUPONA 

0.97 

36180 

01/6/89 

TETRACHLOROETHYLENE 

2900 

36185 

01/25/89 

TRICHLOROETHYLENE 

200 

36090 

02/8/88 

j 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  CSA-lc-2 


I  I 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-lc 


AVERAGE  SITE  DEPTH  TO 

GROUNDWATER:  28  Feet 

CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

0,P-XYLENE 

14 

36180 

; 

01/6/89  ' 

I 


I 


I 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


CSA-lc-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(ng/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE  DIRECT 

PPLV  El 

(■g/kg) 

INDIRECT 

El 

CUMUUTIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

1.0E*06 

1.5E*00 

6.7E*02* 

3.4E-02a 

6.7E*02* 

0.0E*OO 

ATRA2INE 

4.1E«04 

0.0E*OO 

4.1E*04 

0.0E*OO 

0.0E*00 

O.OE*00 

5.3E-13 

KM2ENE 

8.6E«02 

O.OE-MIO 

8.8E*02 

0.0E*00 

0.0E*O0 

0.0E*O0 

2.2E-03 

■ENZOTHIAZOLE 

3.9Ee04 

0.0E«OO 

3.9E*04 

O.OE*00 

O.0E*OO 

0.0E*O0 

7.5E-08 

■  laaOHEPTAOIENE 

3.2E«OS 

O.OEeOO 

3.2E*0S 

0.OE*OO 

0.0E*OO 

0.0E*0O 

6.0E-07 

CARMN  TETRACHLORIDE 

2.0E-K)2 

O.OEvOO 

2.0E*O2 

0.0E*OO 

0.0E*OO 

0.0E*O0 

4.0E-04 

CHLOROANE 

2.0E+01 

3.2E«fl6 

2.0E*01 

3.6E+00* 

2.2E-05 

3.6E*00* 

2.3E-06 

CMLOROBEMZEHE 

1.6E«0S 

0.08*00 

1.6E*OS 

0.0E*OO 

0.0E*O0 

O.0E*OO 

8.7E-05 

CHLOROFORM 

4.0E«a3 

0.0E*O0 

4.0E*03 

O.QE*00 

O.0E*OO 

0.0E*O0 

2.4E-05 

CHLOROPNENTLMETHYL  SULFIDE 

1.6E«05 

0.0E*O0 

1.6E*0S 

0.0E*OO 

O.0E*OO 

O.OE*00 

4.0E-08 

CHLOROPHEHYLMETHYL  SULFONE 

1.6E«OS 

0.0E*O0 

1.6E*0S 

0.0E*O0 

0.0E*O0 

O.0E*OO 

3.5E-10 

PPOOE 

7.4E+01 

1.8E*06 

7.4E*01 

4.1E-02 

1.7E-06 

4. IE-02 

1.  IE-07 

PPOOT 

7.4E>01 

3.8E*06 

7.4E*01 

3.1E-04 

6.0E-09 

3.1E-04 

1.  IE-06 

D I SROMOCHLOROPROPANE 

I.BEvOI 

2.0E*01 

9.5E*00 

7.8E-03 

7.0E-03 

1.SE-02 

2.4E-03 

1,2-DlCHLOROETHANE 

2.8E«02 

0.0E*OO 

2.8E*02 

0.0E*O0 

0.0E*O0 

0.0E*OO 

1.3E-03 

IJ-DICHLOROETHYLENE 

4.3E+01 

0.0E*0O 

4.3E*01 

0.0E*00 

0.0E*00 

0.0E*00 

9.3E-02 

1,2-OICHLOROETHYLENE 

I.TEvOS 

O.0E*OO 

1.7E*0S 

0.0E*0O 

0.0E*O0 

0.0E*00 

0.0E*00 

DIELDRIH 

1.6E«00 

1.0E*08 

1.6E*00 

3.2E*02* 

3.7E-02a 

3  2E*02* 

0.0E*O0 

DIISOPROPYLMETHYL  PHOSPHORATE 

6.6E*05 

3.8E*05 

2.4E*0S 

1.5E-0S 

2.6E-05 

4.1E-0S 

9.8E-07 

DIHETHTNETHYL  PHOSPHORATE 

1.5E*05 

O.0E*OO 

1.5E*05 

0.0E*00 

O.0E*OO 

O.OE*00 

O.0E*O0 

OITHIAHE 

8.3E«<K 

0.0E*0O 

8.3E*04 

3.6E-03 

0.0E*O0 

3.8E-03 

0.OE*OO 

ENORIN 

2.5E*03 

1.0E*06 

2.5E+03 

6.SE-04 

1.5E-07a 

6.5E-04 

0.0E*O0 

ETHYLBENZENE 

8.3E*05 

0.0E*O0 

8.3E*05 

0.0E*OO 

0.0E*00 

0.0E*00 

2.7E-08 

FLUOROACETIC  ACID 

3.9E*01 

0.0E*00 

3.9E*01 

3. IE-01* 

O.OE*00 

3. IE-01* 

0.0E*O0 

HEXACHLOROCYaOPENTAD  I ENE 

1.7E-MJ4 

2.6E*04 

1.0E*04 

0.0E*00 

3.8E-04 

3.8E-04 

O.0E*OO 

ISOORIN 

5.8E*02 

2.2E*06 

5.8E*02 

8.6E-04 

9.3E-07 

8.7E-04 

t.6E-07 

ISOPROPYL  METHYL  PHOSPHONIC  ACID 

2.5E*06 

0.0E*O0 

2.SE*06 

7.3E-06 

O.OE*00 

7.3E-06 

0.0E*OO 

MAUTHION 

1.7E*0S 

0.0E*00 

1.7E*05 

0.0E*0O 

0.0E*00 

0.0E*O0 

3.8E-12 

METHYLENE  CHLORIDE 

3.3E*03 

0.0E*O0 

3.3E*03 

0.0E*OO 

0.0E*O0 

0.0E*00 

1.5E-04 

1,4-OXATHIANE 

2.5E+05 

O.0E*OO 

2.5E*05 

2.0E-06 

0.0E*0O 

2.0E-06 

0.OE*OO 

SUPONA 

1.2E*03 

0.0E*00 

1.2E*03 

O.OE*00 

0.0E*O0 

0.0E*00 

2.1E-13 

1 . 1 ,2.2-TETRACHLOROETHANE 

1 .3E*02 

2.1E*02 

7-9E*01 

4.7E+00* 

2.9E+00* 

7.6E*00* 

O.0E*OO 

TETRACHLOROETHYLENE 

5.1E*02 

1.0E*06 

4.9E*02 

2.0E+00* 

7.0E-028 

2.0E*00* 

0.0E*00 

TOLUENE 

2.5E*06 

2.9E*06 

1.3E*06 

8.0E-07 

7.0E-07 

1.5E-06 

1.6E-07 

1,1.1-TRICHLOROETHANE 

7.5E*05 

0.0E*OO 

7.5E-05 

0.0E*00 

O.0E*0O 

O.OE*O0 

4. IE-09 

1,1,2-trichloroethane 

4.3E*02 

O.0E*O0 

4.3E*02 

0.0E*O0 

0.0E*OO 

0.0E*00 

1.SE-04 

TRICHLOROETHYLENE 

2.3E*03 

0.0E*00 

2.3£*03 

0.0E*00 

0.OE*OO 

0.0E*O0 

1. IE-03 

M-XYLENE 

1 .4E+07 

0.0E*00 

1.4E*07 

0.0E*00 

0.0E*O0 

O.0E*OO 

2.9E-08 

0,P-XYLENE 

1.4E*07 

2.a*06 

1.9E*06 

1.4E-07 

9.1E-07 

1. IE-06 

8. IE-08 

ARSENIC 

2.2E*01 

o.OE*ao 

2.2E*01 

5.1E*00* 

0.0E*00 

5.1E*00* 

O.OE*00 

CADMIUM 

4.5E*02 

0.0E*0O 

4.SE*02 

7.3E-02 

0.0E*00 

7.3E-02 

0.0E*O0 

CHROMIUM 

6.9E«01 

O.0E*OO 

6.9E*01 

7.5E*01* 

0.0E*O0 

7.5E*01* 

0.0E*O0 

COPPER 

4.2E«OS 

0.0E*OO 

4.2E-05 

6.7E-02 

O.0E*OO 

6.7E-02 

O.0E*OO 

LEAD 

1.5EV04 

0.0E*OO 

1.5E*04 

4.6E-01* 

0.0E*00 

4.6E-01* 

0.0E*00 

MERCURY 

3.3E«03 

0.0E*O0 

3.3E*03 

1.2E-03 

O.OE*00 

1.2E-03 

O.OE*00 

ZINC 

2.0E«06 

0.0E*O0 

2.0E*06 

6.0E-03 

O.0E*OO 

6.0E-03 

0.0E*OO 

a:  This  contaainanc  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one*tenth  of 

the  critical  rlux.  The  SPPPLV  for  this  eontaninanc  is  considered  to  be  equal  to  pure  compound. 
The  SPPPLV  has  therefore  been  set  to  I.OOE^Od  mg/kg  (See  voluae  VI -A). 

El  is  equal  to  or  exceeds  I.CE-OI 

!f  the  ?PL7  value  'ndicated  is  grejter  than  1.00E*06  the  calculations  imoly  that  the  ccntaminant 
ooci  not  pose  unatceptabl?  cnronic  exposure  through  the  exposure  pathway  consiCereo,  even  in  its  our 
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EXPOSURE  EVAlUATtOMS  FOR  CASUAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 


CONTAMINANT 

PPLV  PPLV 

(mg/kg)  (mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

ALDRIN 

T.SEeOO 

1.0E*06 

1.5E-»00 

6.7E*02‘ 

•  3.4E-02a  6.7E-K)2* 

0.0E*00 

ATRAZtME 

4.1E-K)4 

O.OEeOO 

4.1EK)4 

O.OEeOO 

0.0E*O0 

O.OE-KX) 

5.3E-13 

KNZENE 

8.6Ee02 

O.OEeOO 

8.6E«02 

O.OEeOO 

0.0E*00 

O.OE-KX) 

2.2E-03 

■BI20TN1AZ0U 

3.9Ee04 

O.OEeOO 

3.9EK)4 

O.OEKX) 

0.0E*00 

O.OEKX) 

7.5E-08 

■ICTCUMEPTAOtENE 

3.2E«OS 

O.OEeOO 

3.2E-K)S 

0.0EK>0 

O.OE-KX) 

O.OE-KX) 

6.0E-07 

CRnOM  mHACHLORIDE 

2.0Ee02 

O.OEeOO 

2.0E-K)2 

O.0EK)O 

0.0E*00 

O.OEKX) 

4.0E-04 

CHLONOANE 

2.0E«01 

3.2£e06 

2.0E«01 

3.6EeOO* 

2.2E-05 

3.6EK)0* 

2.3E-06 

CMLONOKMZENE 

1.6E-K)S 

O.OEeOO 

1.6E-K)S 

O.0EK)O 

O.OE-KX) 

O.0E*O0 

8.7E-05 

CHLCROFOm 

4.0E*03 

O.OEeOO 

4.0Ee(l3 

O.OEeQO 

O.OEeOO 

0.0EK)0 

2.4E-0S 

CNLOROPNENTLMETHYL  SULFIDE 

I.AEeOS 

Q.OE-KIO 

1.6E-K>S 

0.0EK)O 

0.0E*00 

O.OE-KX) 

4.0E-08 

CHLONOPHENYLMETHYL  SULFONE 

1.6E*05 

Q.OEeOO 

1.6E-K)5 

O.OEeOO 

O.OE-KX) 

O.OE-KX) 

3.5E-10 

PPOOE 

7.4E*01 

1.8Ee06 

7.4E-K)1 

4. IE-02 

1.7E-06 

4.1E-02 

1. IE-07 

PPOOY  . 

7.4E*01 

3.8Ee06 

7.4E*01 

3.1E-04 

6.0E-09 

3.1E-04 

1. IE-06 

DIBROMOCHLOROPROPANE 

1 .BEeOI 

2.0Ee01 

9.5E-K)0 

7.8E-03 

7.l)E-03 

1.5E-02 

2.4E-03 

1,2-DICHL(MOETHANE 

Z.BEeOZ 

O.OEeOO 

2.8Ee02 

0.0E*0O 

0.0E*OO 

O.OEKX) 

1.3E-03 

l.l-OtCHLOROETHYLENE 

4.3E+01 

0.0E-K)O 

4.3E-e01 

O.OE-rOO 

O.0E*O0 

O.OEKIO 

9.3E-02 

l.a-DICHLOROETHYLENE 

1.7E*05 

Q.OEeOO 

1.7E-^05 

0.0E'K>O 

O.0E*OO 

O.OEKX) 

O.OE-KH) 

OIELORIN 

1 .6Ee00 

I.OE*06 

1.6Ee00 

3.2E*02« 

3.7E-02a 

3.2E*02* 

0.0E*00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6EeOS 

3.8Ee05 

2.4EeOS 

1.5E-05 

2.6E-0S 

4.1E-'!5 

9.8E-07 

DIMETHYMETHYL  PMSPHONATE 

1.5E+05 

O.OEeOO 

1.5E*05 

O.OEeOO 

O.0E*OO 

0.0E*OO 

O.OEKX) 

DITHIANE 

8.3Ee04 

O.QEeOO 

8.3Ee04 

3>6E-Q3 

0.0E*0O 

3.6E-03 

O.OEKIO 

ENORIN 

2.5E*03 

1.0E*06 

2.5E*03 

6.SE-04 

1.SE-07a 

8.5E-04 

O.OE-KIO 

ETHYLBENZENE 

8.3EeOS 

O.OEeOO 

8.3E-K)S 

O.OE-KX) 

O.OEKX) 

O.OE*00 

2.7E-08 

FLUOROACETIC  ACID 

3.9E+01 

O.OE-KIO 

3.9EK)1 

3.1E-01* 

0.0E*00 

3.  IE-01* 

O.OE-KX) 

HEXACHLOROCYCLOPENTAO I ENE 

1.7E+04 

2.6Ee04 

1.0Ee04 

O.OE-KX) 

3.8E-04 

3.8E-04 

0.0E*00 

ISOORIN 

5.8EX12 

2.2Ee06 

5.8Ee02 

8.6E-04 

9.3E-07 

8.7E-04 

1.6E-07 

ISOPROPYL  METHYL  PHOSPHONIC  ACID  2.5Ee06 

0.0E*0a 

2.5E-K)6 

7.3E-06 

O.OEKX) 

7.3E  06 

O.OE-KX) 

HALATHION 

1.7E*05 

O.OEeOO 

1.7E-1-05 

O.OEKX) 

O.OE-KX) 

0.0E*00 

3.8E-12 

METHYLENE  CHLORIDE 

3.3E*03 

O.OE+00 

3.3E*03 

O.OE-KX) 

0.0E*00 

0.0E*00 

1.5E-04 

1,4-OXATHIANE 

2.5E*05 

O.OE-rOO 

2.5E-r05 

2.0E-06 

0.0E*00 

2.0E-06 

O.OEKX) 

SUPONA 

1.2E*03 

O.OEeOO 

l.a*03 

O.OE-i-OO 

0.0E*00 

0.0E*00 

2. IE-13 

1 . 1 , 2 . 2- TETRACHLOROET  HANE 

1.3E*02 

2.1E*02 

7.9E*01 

4.7EK)0* 

2.9E-K)0* 

7.6EK)0* 

0.0E*00 

TETRACHLOROETHYLENE 

5.1E*02 

1.0Ee06 

4.9E-K)2 

2.0E-K)0* 

7.0E-02a 

2.0E*00* 

O.OEKX) 

TOLUENE 

2.5Ee06 

2.9E*06 

1.3EK)6 

8.0E-07 

7.0E-07 

1.5E-06 

1.6E-07 

1.1,1-TRICHLOROETHANE 

7.5Ee05 

0.0E*00 

7.5Ee05 

0.0E'K)0 

0.0E*00 

O.OE-KH) 

4. IE-09 

1 , 1 ,2-TRICHLOROETHANE 

4.3E*02 

O.OE-eOO 

4.3EK)2 

O.OEKXI 

O.OEeOO 

O.OEKX) 

1.5E-04 

TRICHLOROETHYLENE 

2.3E*03 

O.OE-KIO 

2.3E-K)3 

O.OE-KXI 

0.0E*00 

O.OEKX) 

1. IE-03 

H-XYLEHE 

1.4E-K)7 

O.OEeOO 

1.4EK)7 

O.OEKX) 

0.0E*00 

O.OEKX) 

2.9E-08 

O.P-XYLEME 

1.4E*07 

2.2Ee06 

1.9EK)6 

1.4E-07 

9.1E-07 

1. IE-06 

8. IE-08 

ARSENIC 

2.2£eQ1 

O.OE-KW 

2.2£-K)1 

5.1E-KX)* 

O.OE-KX) 

5.1E-KX)* 

O.OE-KX) 

CADMIUM 

A.SEeOZ 

O.OEeOO 

4.SE-K>2 

7.3E-02 

O.OE*00 

7.3E-02 

O.OE-KX) 

CHROMIUM 

6.9Ee01 

O.OE-KIO 

8.9E-K)1 

7.56*01* 

O.OEKX) 

7.5E-K)1* 

O.OE-KX) 

COPPER 

4.2E-K)5 

O.OEKIO 

4.2EK)S 

6.7E-02 

O.OEKX) 

6.7E-02 

O.OEKIO 

LEAD 

I.SEeOA 

O.OE-KIO 

1.5E'K>4 

4.6E-01* 

O.OE-KX) 

4.6E-01* 

O.OEKX) 

MERCURY 

3.3Ee03 

O.OE-KX) 

3.3EKJ3 

1.2E-03 

O.OEKX) 

1.2E-(B 

O.OE-KX) 

ZINC 

2.0Ee06 

O.OEeOO 

2.0E-K)8 

6.0E-a3 

O.OEKX) 

6.0E-03 

O.OE-KX) 

»:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E»06  mg/kg  <See  volume  VI-A). 

•:  El  is  equal  to  or  exceeds  I.OE-01 

If  the  PPLV  value  i.-dicated  is  greater  than  1.00£*C6  the  calculations  imply  that  the  ccntaniinant 

pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-lc-5 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUHUUTIVE  VEI 


CONTAMINANT 

PPLV  PPLV 

(a«/kg>  (mg/kg) 

PPLV 

(a<9/kg) 

El 

El 

El 

OPN 

ALDRIN 

2. IE-01 

2.0£*Q3 

2.  IE-01 

4.8E*03*  5.  IE-01' 

•  4.8E*03* 

O.OE-KK) 

ATRA21NE 

l-BEMM 

O.OEeOO 

l-SEMK 

O.OE-hOO 

O.OE-hOO 

O.0E*OO 

3.4E-12 

UNZENE 

1.2Ee02 

O.OEeOO 

1.2E*02 

0.0E*OO 

0.0E*00 

0.0E*OO 

3.3E-02 

■EN20THIA20LE 

1.7E-KK 

0.0E«OO 

1.7E*OA 

0.0E*OO 

0.0E*O0 

0.0E*O0 

4.9E-07 

■laCLOHEPTAOIENE 

1.4E«0S 

O.OE-eOO 

1.4E*05 

O.0E«OO 

0.0E*O0 

0.0E*OO 

3.9E-06 

CARBON  TETRACHLORIDE 

2.7E*01 

0.0E*O0 

2.7E*01 

0.QE«00 

0.0E*OO 

0.0E*O0 

6.0E-a3 

CHLQROANE 

2.7EV00 

2.1E*05 

2.7E«00 

2.8E«01* 

’  3.3E-04 

2.6E*01* 

3.4E-05 

CHLOROMNZENE 

6.aE-»<K 

0.0E«O0 

6.8E«04 

O.OE-MX) 

O.0E*OO 

0.0E*OO 

5.6E-04 

CHLOROFORM 

S.6E«02 

O.OE'hOO 

5.6E«02 

O.OE'MM 

0.0E*OO 

0.0E*OO 

3.6E-04 

CHLORQPHENTLNETHYL  SULFIDE 

7.0E-h04 

O.OE-hOO 

7.0E+04 

0.0E*OO 

0.0E«00 

O.OE-KK} 

2.6E-07 

CHLORORHENYLMETHTL  SULFONE 

7.0E«04 

Q.OEeOO 

7.0E*04 

0.0E*OO 

0.0E«00 

O.OE-KK) 

2.3E-09 

PPDOE 

1.0E-KJ1 

i.a*05 

1 .OE+01 

2.9E-01* 

2.5E-05 

2.9E-01* 

1.6E-06 

PPOOT 

1.0E«01 

2.5E*05 

1.0E-01 

2.3E-03 

9. IE-08 

2.3E-03 

1.7E-05 

0 I BROHOCHLOROPROP AHE 

2.5E-K10 

3.1E+00 

1.4E*00 

S.6E-02 

4.5E-02 

1.0E-01* 

3.6E-02 

1,2-OICHLOROETHANE 

3.9E*01 

0.0E*00 

3.9E*01 

O.OErOO 

0. 08*00 

O.OE-KK) 

1.9E-02 

1.1-OICNLOROETHYLENE 

S.9E+00 

0.0E«0O 

5.9£*00 

O.OErOO 

0.0E*00 

O.OE-KK) 

1.4E-r00 

1.2-OICHLOROETHYLENE 

7.0E*04 

O.OEeOO 

7.0E+04 

O.OEvOO 

O.0E*OO 

O.OE-KK) 

O.OE-KK) 

DIELDRIH 

2.2E-01 

9.0E*02 

2.2E-01 

2.3E+03* 

5.5E-01* 

2.3E-K)3* 

O.OE-KK) 

OltSOPROPYLHETHYL  PHOSPHONATE 

2.8E+05 

1.4E*05 

9.2E*04 

3.6E-0S 

7.3E-05 

1. IE-04 

6.4E-06 

OIHETHYMETHYL  PHOSPHONATE 

6.3E+04 

O.OE^O 

6.3E*04 

0.0E«OO 

0.0E*00 

0.0E*OO 

O.OE-KK) 

OITHIANE 

3.SE'r04 

O.OEhOO 

3.5E+04 

ft^.SE-03 

0.0E*0O 

8.SE-03 

O.OEKK) 

EHORIN 

1.1E-h03 

1.QE«06 

1.1E*03 

1.5E-03 

9.4E-07a 

1.5E-03 

O.OE-hOO 

ETHYLBENZENE 

3.5E*05 

0.0E-»00 

3.5£r05 

O.OE'tOO 

0.0E*00 

O.OE-KK) 

1.7E-07 

FLUOROACETIC  ACID 

1.7E*01 

O.OE-hOO 

1.7E»01 

7.3E-01* 

0.0E*00 

7.3E-01* 

O.OE-hOO 

HEXACHLOROaCLOPENTAO  I ENE 

5.7E*03 

8.2E-KJ1 

8.1E*01 

O.OE^OO 

1.2E-01* 

1.2E-01* 

O.OE+00 

tSOORIN 

2.5E*02 

3.3E*0S 

2.5E+Q2 

2.0E-03 

6.0E-06 

2.0E-03 

1.0E-06 

ISOPROPYL  METHYL  PHOSPHONIC  ACID  1.1E+06 

0.0E«00 

1.1E+06 

1.7E-05 

0.CE*00 

1.7E-05 

0.0E*O0 

HALATHION 

7.0E*0« 

O.OE^ 

7.0E*04 

0.0E*00 

0.0E*00 

O.OE-KK) 

2.SE-11 

METHYLENE  CHLORIDE 

A.SE+OZ 

O.OE+00 

4.5£*02 

O.OE-hOO 

0.0E*00 

0.0E-K)O 

2.2E-03 

1.4'OXATHIAKE 

1.1E+05 

O.OE+00 

1.1E+05 

4.7E-06 

0.0E*00 

4.7E-06 

O.OE-rOO 

SUPONA 

5.3E*02 

0.0E*OO 

5.3E*02 

0.0E*OO 

O.0E*O0 

O.OE-KIO 

1.4E-12 

1 , 1 .2,2-TETRACHLORaETHANE 

1.8E+01 

1.«E*01 

7.7E*00 

3.4E*01« 

4.4E*01* 

7.8E-h01* 

0.0E*00 

TETRACHLOROETHYLENE 

7.1E*01 

2.2E*03 

6.9Ee01 

1.4Ee01» 

4.5E-01* 

1.5E-h01* 

O.OE-KK) 

TaUEHE 

1.1E+06 

1.0E-»06 

5.2E+05 

1.9E-06 

1.9E-06 

3.8E-06 

1.0E-06 

1.1.1-TRICHLOROETHANE 

3.2E+05 

O.OE-hOO 

3.2E*0S 

O.OE-hOO 

0.0E*00 

O.OE-KK) 

2.6E-08 

1,1.2-TRICHLOROETHANE 

6.0E*01 

O.OE-hOO 

6.0Ee01 

O.OE-hOO 

0.0E*00 

O.OE-KXI 

2.3E-03 

TRICHLOROETHYLENE 

3.2E-»02 

O.OE-KK) 

3.a*02 

O.OEeOO 

O.0E*OO 

0.0E*OO 

1.6e-02 

M-XYLEHE 

S.8E^ 

O.OEeOO 

5.8E-»06 

O.OE-hOO 

O.0E*OO 

O.OE-KK) 

1.9E-07 

O.P-XTLENE 

S.SE*06 

7.9E*05 

7.0E-KJ5 

3.4E-07 

2.3E-06 

2.9E-06 

5.2E-07 

ARSENIC 

3.9E+00 

O.OE'HX) 

3.9EeOO 

2.8E*01« 

0.0E*OO 

2.8E*01* 

O.OE-KK) 

CADMIUM 

5.8E+01 

O.OE-hOO 

5.8E*01 

5,7E-01* 

0.0E*OO 

S.7E-01* 

O.OE-KK) 

CHROMIUM 

B.SE-KM 

O.OEeOO 

8.8E«00 

5.9Ee02« 

0.0E*00 

S.9tK)2* 

O.OE-KK) 

COPPER 

2.SE*0S 

O.OEeOO 

2.5E*05 

1. IE-01* 

O.0E*OO 

1. IE-01* 

O.OE-KK) 

LEAD 

9.2E-e03 

0.0E*00 

9.2E*03 

7.7E-01* 

0.0E*OO 

7.7E-01* 

O.OE-KK) 

l«RCURY 

2.0E*03 

O.OEeOO 

2.0E*03 

2.0E-03 

0.0E*0O 

2.0E-Q3 

O.OE-hOO 

ZINC 

1.1Ee06 

O.OEeOO 

1.1£e06 

1. IE-02 

O.OE*00 

1. IE-02 

O.OEKK) 

a:  This  eontamira-;  saturates  the  soil  $as  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  The  %???'.'/  for  this  contaminant  is  considered  to  be  equal  to  pure  coapound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  mg/kg  (See  volune  Vl-A). 

*:  El  is  equal  to  or  exceeds  l.OE-01 

If  the  PPLV  value  •rcicoted  is  greater  than  1.0CE*C6  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceotaoie  chronic  exposure  througn  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-lc-6 

EXPOSURE  EVAlUATiCWS  KM  COMMERCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEl 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El  EMC 

(■a/k9>  (BB/kg)  (NB/kgl 


ALORIH 

T.9E«00 

1.3E-KI2 

1. 98*00 

5.3E*02*  7.9C*00*  5.4E-02* 

0.08*00 

ATRAZINE 

2.3E«04 

o.oc«oo 

2.3E*04 

0.08*00 

O.OE*00 

0.08*00 

6.38-10 

BENZENE 

1.1E*a3 

O.0E*OO 

1.1E*03 

0.08*00 

0.08*00 

0.08*00 

8.88-01 

UNZOTHIAZOLE 

2.2E«04 

O.OEeOO 

2.2E*04 

0.08*00 

0.08*00 

0.08*00 

9.08-05 

■  ICTaOHEPTAOIENE 

I.EE^ 

a.0E«OO 

1.8E*0S 

0.0E*OO 

0.08*00 

0.08*00 

7.28-04 

CAIMN  TETRACHLORIDE 

2.5E«02 

O.OEaOO 

2.S£*<I2 

0.0E*OO 

0.08*00 

0.08*00 

1.68-01 

CHLOROANE 

2.5E«01 

1.4C«04 

2.38*01 

2.88*00* 

’  5.28-03 

2.88*00* 

9.08-04 

CHLOROKNZENE 

8.aE«<K 

O.OE+OO 

8.8E*04 

0.08*00 

0.08*00 

0.08*00 

1.08-01 

CHLOROPORN 

5.1E«03 

0.0E«00 

5.18*03 

0.08*00 

0.08*00 

0.08*00 

9.58-03 

CHLOROPHENTLMETHTL  SULFIDE 

9.1E^ 

0.08*00 

9.18*04 

0.08*00 

0.08*00 

0.08*00 

4.88-05 

CMLOROPHENYLMETHYL  SULFONE 

9.1E«<K 

O.OEaOO 

9.18*04 

0.08*00 

0.08*00 

0.08*00 

4.28-07 

PPOOE 

9.3E*01 

1.9E*01 

1.8E*01 

3.2E-02 

1.58-01* 

1.98-01* 

4.48-05 

PPODT 

9.3E-»01 

1.98*01 

1.68*01 

2.5E-04 

1.28-03 

1.48-03 

4.68-04 

D I BROMOCNLOROPROPANE 

2.3E«01 

4.8E-»00 

3.9E*00 

6. IE-03 

2.98-02 

3.68-02 

9.68-01 

1.2-DICHLOROETHANE 

3.5E«02 

O.OE-rOO 

3.58*02 

0.08*00 

0.08*00 

0.08*00 

5.08-01 

1.1-OICHLOROETHYLENE 

S.AEeOI 

0.0E-*O0 

5.4E*01 

0.0E*OO 

0.08*00 

0.08*00 

3.78*01 

1,2-OICHLOROCTHYLENE 

9.2E«04 

0.0C-*00 

9.28*04 

0.08*00 

0.08*00 

0.08*00 

0.08*00 

DIELDRIN 

Z.OEeOO 

5.aE-*01 

1.9E*00 

2.5E*02* 

8.78*00* 

2.68*02* 

0.08*00 

DIISOPROPYLMETHTL  phosphonate 

3.7E*05 

3.3C*02 

3.38*02 

2.7E-05 

3.08-02 

3.08-02 

1.28-03 

DIMETHYMETHYL  PHOSPHONATE 

8.2E«04 

O.OEeOO 

8.28*04 

o:OE*oo 

0.08*00 

0.08*00 

0.08*00 

DITHIANE 

4.6E«04 

O.OEeOO 

4.6E*04 

6.5E-03 

0.08*00 

6.58-03 

0.08*00 

ENDRIN 

1.4C+03 

I.OEXIO 

1.3E+03 

1.2E-Q3 

1.QE-04a 

1.38-03 

0.08*00 

ETHYLBENZENE 

4.6E«0S 

O.K-rOO 

4.68*05 

0.08*00 

0.08*00 

0.08*00 

3.28-05 

FLUOROACETIC  AC 10 

2.2E*01 

O.OEeOO 

2.2E*01 

5.6E-01* 

0.08*00 

5.68-01* 

0.08*00 

HEXACHLOROCYCLOPENTAO I ENE 

5.5E*03 

2.6E-*01 

2.6E*01 

0.08*00 

3.98-01* 

3.98-01* 

0.08*00 

ISOORIN 

3.2E*02 

3.0E*03 

2.9E*02 

1.68-03 

6.68-04 

2.28-03 

1.98-04 

ISOPROPYL  METHYL  PHOSPHONIC  ACID  1.4E*<J6 

O.OEeOO 

1.4E*06 

1-3E-05 

0.08*00 

1.38-05 

0.08*00 

MALATHION 

9.2E*04 

O.OE+00 

9.2E*04 

0.0E*00 

0.08*00 

0.08*00 

4.58-09 

METHYLENE  CHLORIDE 

4.1E-r03 

O.OEeOO 

4.1E*03 

0.0E*OO 

0.08*00 

0.08*00 

5.98-02 

1,4-aXATHIANE 

1.4E-05 

O.OEeOO 

1.4E*05 

3.6E-06 

0.08*00 

3.68-06 

0.08*00 

SUPONA 

6.9E*02 

O.OEeOO 

6.9E*02  ■ 

0.0E*0O 

0.0E*00 

0.08*00 

2.68-10 

1 , 1 .2,2-TETRACHLOROCTHANE 

1.6Ee02 

8.7E-01 

8.78-01 

3.7E*00* 

6.98*02* 

6.98*02* 

0.08*00 

TETRACHLOROETHYLENE 

6.5Ee02 

2.2Ee02 

1.78*02 

1.5E*00* 

4.58*00* 

6.08*00* 

0.08*00 

TOLUENE 

1.4E*06 

2.1E^ 

2.1E*03 

1.4E-06 

9.58-04 

9.58-04 

1.98-04 

1,1,1-TRICHLOROETHANE 

4.2Ee05 

0.08*00 

4.28*05 

0.08*00 

0.08*00 

0.08*00 

4.98-06 

1,1,2-TRICHLOROETHANE 

5.5E*02 

O.OEeOO 

5.5E*02 

0.08*00 

0.08*00 

0.08*00 

6.08-02 

TRICHLOROETHYLENE 

2.9E^ 

O.OE^OO 

2.98*03 

0.08*00 

0.08*00 

0.08*00 

4.28-01 

N-XYLENE 

7.0E«06 

0.0C-*00 

7.0E*06 

0.08*00 

0.08*00 

0.08*00 

3.58-05 

O.P-XYLENE 

7.0E«06 

1.0E-*03 

1.08*03 

2.9E-07 

1.98-03 

1.%-03 

9.78-05 

ARSENIC 

2.0E*01 

O.OE^OO 

2.08*01 

5.5E*00* 

0.08*00 

5.58*00* 

0.08*00 

CAONIUM 

3.6E«02 

0.0E-*O0 

3.68*02 

9.2E-02 

0.08*00 

9.28-02 

0.08*00 

CHROMIUM 

S.SEaOl 

O.0E-*OO 

5.58*01 

9.58*01* 

0.08*00 

9.58*01* 

0.08*00 

COPPER 

1.8E«05 

O.0E-*OO 

1.88*05 

1.68-01* 

0.08*00 

1.68-01* 

0.08*00 

LEAD 

6.5Ee03 

O.OE^OO 

6.58*03 

1.1E*00* 

0.08*00 

1.18*00* 

0.08*00 

MERCURY 

I.4Ee<l3 

O.OEeOO 

1.48*03 

2.9E-03 

0.08*00 

2.98-03 

0.08*00 

ZINC 

7.8C*05 

O.OEeOO 

7.«*05 

1.5E-02 

0.08*00 

1.5E-02 

O.0E*OO 

This  conca«iina.''c  sacurttes  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 
the  critical  t'.jx.  The  SPPPLV  for  this  contaninant  is  considered  to  be  equal  to  pure  co*poond. 
The  SPPPLV  has  therefore  been  set  to  T.00E*06  ng/kg  (See  volune  VI -A). 


£I  is  equal  to  or  exceeds  T.OE-Ql 

!f  tie  PPLV  value  inoicatec  is  greater  than  1.00E»06  the  calculations  i.noly  tnat  t.i?  certaninant 

does  not  pose  unacceptaole  cnronic  exposure  through  the  exposure  patr.vay  considered,  even  in  its  pure  form. 
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CSA-lC-7 

£>::SUrc  EVALUATIONS  F05  INDUSTRIAL  WORKERS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

CONTAHIMANT 

PPLV 

(■g/Rg) 

OSVI  ESVI 

(.•ng/Rg)  (ng/Rg) 

PPLV 

(ng/Rg) 

El 

El 

El 

OPN  EMC 

ALORIN 

1.2E-01 

4.0E«03 

4.2E«01 

1.2E-01 

8.6E+03* 

2.4E+01* 

8.6EK)3* 

O.OE-hOO 

O.OEKX) 

ATRAZINE 

A.2EKI3 

0.0E«00 

O.OEMM 

4.2E-K>3 

O.OEKX) 

O.OEKX) 

O.OEKX) 

3.9E-12 

6.3E-10 

UNZEIK 

6.7E*01 

0.0E«OO 

0.0E«00 

O.TEKIt 

O.OEKX) 

O.OE-KX) 

O.OEKX) 

1.7E-02 

2.<EKX) 

KNZOTHIAZOLE 

4.0E«03 

O.OE-KM 

0.0E«OO 

4.aEK)3 

O.OE-KX) 

O.OE-KX) 

O.OEKX) 

5.7E-07 

9.0E-05 

■  ICTCUMEPTAOIEIK 

3.3EKK 

O.OE^OO 

O.OE-KM 

3.3EKK 

O.OEKX) 

O.OE-KX) 

O.OEKX) 

4.5E-06 

7.2E-04 

CARMN  TrrMCHLQIlOe 

1.5E*01 

0.0E«O0 

O.OE-KX) 

1.5EK)1 

O.OEKX) 

O.OE-KX) 

O.OE-KX) 

3.0E-a3 

4. BE -01 

CHLCROANE 

1.SE-»00 

4.3E*OS 

4.SEM13 

I.SEKX) 

4.6EK)1« 

1.6E-02 

4.6EKI1* 

1.7E-05 

2.7C-03 

CHLOMKinENE 

1.5E-KI4 

0.QE«00 

O.OE-KX) 

1.SEK)4 

O.OEKX) 

O.OE-KX) 

O.OEKX) 

6.SE-04 

1.0E-01 

CHLOROFORM 

3.1E»02 

0.0E«O0 

0.0E«00 

3.1EK)2 

O.OEKX) 

O.OEKX) 

O.OEKX) 

1.8E-04 

2.8E-02 

CHLOROPMENTLMCTHYL  SULFIDE 

1.7E*04 

0.0E«OO 

O.OEKX) 

1.7EK)4 

O.OE-KX) 

0.0E«0O 

O.OE-KX) 

3.0E-07 

4.8E-05 

CNLOROPICNTLMETKrL  SULFONE 

1.7E-MK 

O.OE-hOO 

O.OE-KXl 

1.7EK)4 

O.OE-KX) 

0.0E*00 

O.OEKX) 

2.6E-09 

4.2E-07 

PPOOE 

5.7E-»00 

2.4E-»0S 

1.9E-K)1 

4.4E-»00 

5.2E-01* 

1.5E-01* 

6.8E-01* 

8.2E-07 

1.3E-04 

PPDDT 

5.7E+00 

5.1E*05 

1.9£-»01 

4.4E«00 

4.0E-03 

1.2E-03 

5.2E-03 

8.6E-06 

1.4E-a3 

0 I BRGMOCHLOROPROPANE 

1.4E+00 

2.7E*00 

4.8E'K)0 

7.7E-01 

1.0E-01 

8.2E-02 

1.8E-01* 

1.8E-02 

2.9EK)0 

1,2-OICHLOROETHANE 

2.2E*01 

O.OE«OD 

0.0£-»00 

2.2EK)1 

O.OE-^00 

0.0E-»00 

0.0E-»00 

9.4E-03 

I.SEKX) 

1,1-OICHLOROETHYLEHE 

3.2E+00 

0.OE«OO 

O.OE-eOO 

3.2E«00 

O.OE-^00 

O.OE-»O0 

O.OE+00 

7.0E-01 

1.1E-K)2 

I.Z-DICHLOROETHYLENE 

1.7E+04 

O.OE+00 

0.0E-K)0 

1.7E*04 

O.OE-hOO 

0.OE-»OO 

0.0E-»00 

O.OEKX) 

O.OEKX) 

DIELDRIN 

1.2E-01 

1.8E+03 

1.9£-»01 

1.2E-01 

4.1E->03* 

2.6£-<-01* 

4.1E-^03« 

O.OEKX) 

0.0E*fX) 

DIISOPROPYLMETHYL  PHOSPHOHATE 

6.aE'K>4 

5.1E-»04 

1.0E-»03 

9.7E+02 

1.5E*04 

1.0E-02 

1.0E-02 

7.4E-06 

1.2E-03 

OIWTHYHETHYL  PHOSPHOHATE 

1.SE-F04 

O.OE+00 

0.0E-»00 

1.5EK)4 

O.OE-hOO 

0.0E*00 

O.OE-fOO 

O.OEKX) 

O.OEKX) 

DITHIANE 

e.5E*03 

0.0E«OO 

0.0E*00 

8.5E+03 

3.SE-02 

O.OE-hOO 

3.SE-02 

O.OEKX) 

O.OEKX) 

EHDRIN 

2.5E*02 

I.OE'hOD 

1.0E'e06 

2.5E+02 

6.3E-03 

1.0E-04a 

6.4E-03 

0.0E-*-00 

O.OEKX) 

ETHYLBENZENE 

8.5E«04 

O.OE-hOO 

O.OE-^OO 

8.5E4^04 

0.0E*0O 

0.OE-»OO 

O.OEKIO 

2.0E-07 

3.2E-05 

FLUQROACETIC  ACID 

4.0E*00 

O.OE-KW 

O.OEKJO 

4.0E-»00 

3.oe-»oo* 

O.OE*00 

3.1)E^00« 

O.OE^OO 

O.OEKX) 

HEXACHLOROaaOPENTAO  1 ENE 

3.8E«02 

3.5E*03 

2.6EK)1 

2.4E-h01 

O.OEKX) 

3.9E-01* 

3.9E-01* 

O.OE^OO 

O.OE-KX) 

ISOORIN 

5.9E+01 

2.9E*05 

3.0E-F03 

5.8EK)1 

8.4E*03 

6.7E-04 

9. IE-03 

1.2E-06 

1.9E-04 

ISOPROPYL  METHYL  PHOSPHONIC  ACID 

2.5E*05 

O.OE'hOO 

O.OE-KIO 

2.5E*05 

7. IE-05 

0.OE-»OO 

7.1E-0S 

O.OEKX) 

O.OEKX) 

MALATNION 

1.7E+04 

O.OE-eOO 

0.OE-»00 

1.7E-^04 

O.OE-hOO 

O.OE-hOO 

0.1)E-K)0 

2.8E-11 

4.5E-09 

METHYLENE  CHLORIDE 

2.SE«02 

0.0E*OO 

O.OE-hOO 

2.5E-^02 

O.OE+00 

O.OE+00 

0.0E-»00 

1.1E-03 

I.BE-OI 

1,4-OXATHIANE 

2.5E*04 

0.0E*00 

O.OEi-OO 

Z.5E-h04 

2.0E-05 

0.0EK)0 

2.0E-05 

O.OEKX) 

O.OEKX) 

SUPONA 

1.3E+02 

O.OE'hOO 

0.0E-»00 

1.3EK)2 

O.OE-KX) 

O.OE-hOO 

0.OE-»00 

1.6E-12 

2.6E-10 

1 , 1 .2,2-TETRACHLORaETHANE 

9.9E»00 

2.7E*01 

2.8E-01 

2.7E-01 

6.1E-^01* 

2.1E->03* 

2.2E+03* 

O.OE-^00 

O.OE^OO 

TETRACHLOROETHYLEHE 

4.1E*01 

1.9E*03 

2.2E+02 

3.4E*01 

2.4E*01« 

5.0E+00* 

2.9E-»01« 

0.0E«00 

O.OEKX) 

TOLUENE 

2.6E*05 

3.8E+05 

6.3E+03 

6.1E*03 

7.7E-06 

3.2E-04 

3.3E-04 

1.2E-06 

1.9E-04 

1,1,1-TRICNLOROETHAHE 

7.8E«04 

O.OE'eOO 

0.0E*00 

7.8£-K)4 

O.OEKX) 

O.OE-^00 

0.0E-»00 

3.1E-08 

4.9E-06 

1 , 1 , 2- TR I CHLOROETHANE 

3.4E-K)1 

0.OE«OO 

O.OE-»O0 

3.4E*01 

0.0EK)0 

0.0EK)0 

0.OE-»OO 

1.1E-l)3 

I.SE-OI 

TRICHLOROETHYLENE 

1.8E*02 

0.OE«OO 

0.0E-»00 

1.8E«02 

0.0E-K)0 

0.0E-K)0 

O.OE+00 

8.0E-03 

1.3E4^00 

H-XYLENE 

B.BE-^OS 

C.OE+00 

0.0E-»00 

8.8E^05 

O.OEKX) 

0.0E-»00 

0.0E-»00 

2.2E-07 

3.5E-05 

0,P-XTLENE 

8.8E«05 

2.9E*05 

3.1E*03 

3.0e*03 

2.3E-06 

6.5E-04 

6.6E-04 

6.  IE-07 

9.7E-05 

ARSENIC 

1.6E-»00 

0.0E«O0 

O.OE-KX) 

I.OE^OO 

6.8E*01* 

0.0E«00 

6.8E-»01» 

0.0E-»00 

0.0E-»00 

CADMIUM 

7.6E*00 

0.0E«0O 

O.OE-^00 

7.6E*00 

4.3E-K)0« 

0.0E«^00 

4.3E*00* 

0.0E-»00 

O.OEKX) 

CHROMIUM 

1.1E*00 

O.OE-eOO 

O.OEKX) 

I.IE-KX) 

4.5E-h03* 

0.0E-»00 

4.5E-K)3» 

0.0E-»00 

O.OE-KX) 

COPPER 

5.7E-HK 

O.OE-MX) 

0.0E-»00 

5.7EK)4 

4.9E-01* 

O.OEKX) 

4.9E-01* 

0.0E-»00 

O.OE-hOO 

LEAD 

2.2E+03 

O.OE^OO 

0.0E«00 

2.2EK)3 

3.2E-eOO* 

O.OE-KX) 

3.2E-K)0* 

O.OE-KX) 

O.OE-KX) 

MERCURY 

4.6E«02 

O.OE'hOO 

0.0E«O0 

4.6E*02 

8.7E-03 

O.OE-^00 

8.7E-03 

0.0EK)0 

O.OEKX) 

ZINC 

1.4E*05 

O.OE+00 

O.OE-»00 

1.4EK)5 

8.6E-02 

O.OE-^00 

8.6E-02 

0.0E-»00 

O.OE^OO 

a:  This  contaminant  : 

saturates 

the  soil  1 

gas  and  produces  a  vapor  flux  tNiich 

1  is  below 

one- tenth  of 

the  critical  ilux 

The  SPPPLV  for  this  contaminant  is  considered  to  be 

equal  to 

pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E*06  ng/Rg  (See  votime  VI-A). 


El  is  equal  :o  or  exceeds  1.0£-0I 
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2.4  SITE  CSA-ld:  SANITARY  LANDFILL  AND  INCINERATOR  834  (formcriy 
Site  36-7:  Solid  Waste  Burial/Sanitary  Pits;  ESE,  1988^RIC  88063R07  and 
ESE,  1988g/RIC  88063R07A) 

2.4.1  Site-Specific  Considerations 

Figure  CSA-ld-1  and  Tables  CSA-ld-1  and  CSA-ld-2  depict  the  target  contaminants  for 
Site  CSA-ld.  Borings  3105  through  3117  and  3683  through  3712  were  included  in  the 
exposure  assessment,  consistent  with  the  Central  SAR.  According  to  site  history,  no 
chemicals  from  the  RMA  target  contaminant  list  other  than  benzene  and  supona  were 
specifically  suspected  to  be  present  in  Site  CSA-ld  (ESE,  1988frRIC  88063R07). 

However,  several  nontarget  compounds  were  suspected  to  have  been  disposed  at  the  site. 

2.4.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-ld  are  shown  in  Figure  CSA-ld-1.  Toluene,  occurring  in  Borings  3106  (4-5  ft),  3107 
(4-5  ft),  and  3112  (8-9  ft)  was  not  included  in  the  figure  because  it  was  detected  in  the 
nontarget  analysis,  but  it  is  still  considered  a  target  contaminant  for  this  exposure 
assessment  (see  Appendix  A).  Pyrene,  occurring  in  Boring  3689  (3-4  ft),  was  not  included 
in  the  figure,  since  it  was  not  considered  a  target  contaminant  during  the  Phase  I  and 
Phase  II  investigations.  Although  not  shown  in  this  figure,  pyrene  was  included  in  the 
Central  SAR  and  in  this  exposure  assessment  because  it  passed  through  the  screening 
process  performed  in  the  RMA  Chemical  Index  (EBASCO,  1988a/RIC  88357R01). 

Table  CSA-ld-1  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI- A).  Table  CSA-ld-2  summarizes  the  maximum 
concentrations  detected  in  groundwater  together  with  the  well  number,  location,  sampling 
interval,  and  depth  to  groundwater. 


REA9/RPT0058JtEA  Vl-E  9/7/90  2:29  pm  sma 
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2.4.3  Site  Exposure  Summary 

Tables  CSA-ld-3  through  CSA-lci-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
conianninant.  Since  the  depth  to  groundwater  below  Site  CSA-ld  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Aldrin 

Direct 

Direct 

Direct 

Direct 

Dir/Ind 

Dieldrin 

Direct 

Direct 

Direct 

Dir/Ind 

Dir/Ind 

Fluoroacetic  acid 

Direct 

Direct 

Direct 

Direct 

Direct 

Arsenic 

Direct 

Direct 

Direct 

Direct 

Direct 

Methylene  chloride 

— 

— 

— 

Indirect 

Indirect 

Cadmium 

•  “ 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  CSA-ld  is  designated  as  a  Priority  1  site  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicatecd  by  VEI  values  less  than  1. 
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2-41 


0<l 

A*  9  4 

4-5 

As  5  0 

9-10 

2n  «4 

1718ICU 

Jmq 

*^-'368  7 


27 
34 
85 

0  063 


Cd  2  1 

po  2'  3106 

At  4 


3108^ 


1-1  Ptl 
4-5  _aiL _ 

9-10  A»  55 

/ 

0^107 


’-8  Oieldnn  1 

I  GS)  Zn _ 62 

^0-1  •  !itn  70 

14-15'  CPMSO2  1 


3686. 


CSA-ld-l 


0-1 

BIL 

4-5 

BIL 

J-10 

BIL 

14-15 

Cu  43 
2n  62 

19-20 

Cu  48 
2n  91 

22  5- 

Cu  46 

23  5 

2n  62 

m2 

[110 

0-1 

BIL 

4  5 

OielOrin  0.6 

6-7 

AlOrIn  7 

DfeNItin  6 

C4  1  6 

Pb  27 

Zn  67 

3692 


0-1 

Dteidrm  0.5 

4-5 

5IL 

9^ 

1  BIL 

3707 


0-1  I  BH 

2-3  1  BIL 


3708i 


0-1  I  31L 
'  2-3  I  BIL 

3710 


0-1 

Oieldnn 

o 

4-5 

CPMS 

8 

> 

CPMSO 

4 

3-4  |Cu 
(GS)  P3 


11-12  CPMS 

is-ieitpiMS 


0-1 

Dieldrin  0  4 

4-5 

BIL 

9-10 

AS  €  0 

370^ 

BIL 

3694A 

36954 

Hg 

2  '  0-1 

Pt) 

^  2" 

As 

72 

130 

15 

BIL 

3693 

31164 


Die^dnn 

^^9 


0-1  In  91 

ptcldflo  \/ 
4T5  BIL 


3  70  3 


0-1  I  BIL 

370  5 A 


.3704 


0-1 

BIL 

4-5 

Hg 

006 

A3706 
0-1  I  As  6.2 


I 


Prepared  for- 

Progrom  Manoger's  Office  for 
RocKy  Mountain  Arsenal  Cleanup 
Aberdeen  Proving  Ground^  Morylond 
Source.  HLA, 1988  Revised: 4/ 10/89 


Cd  2.1 

3106 


2-3  I  S 


$*•  Soundary 


li  ®ir  be»>''; 


Prepared  for* 

Progrom  Manager's  Office  for 
Rocky  Mountoin  Arsenal  Cieonup 
Aberdeen  Proving  Groundi  Morylond 
Source:  HLA,I988  Revised: 4/10/89 


D»j.»h  c» 

OfSt  Sompie 


►0-1  1 

1  Al  dr  1  r 

0  OCII  - — 

4-  5  1 

I  Di§/ann^ 

^p.oo-ta 

Vsll 

ana// 

BidrcCk  Somch 


9IU  -  Below  intficotor  Level 


r^1iwiTinijhei*jl  mUm^ 


50  100 


Scale  In  Feet 


figure  CSA-ld-l 

Phosel  and  Phase  II  Analytes 
Detected  Within  or  Above 
Indicator  Levels 
Rocky  Mountain  Arsenal 

Prepored  by  =  Eboscb  Services  Incorporated 


2-42 


TABLE  CSA-ld-1 

CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-ld 


TABLE  CSA-ld-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-ld 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  34  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 1-TRICHLOROETHANE 

3.1 

36146 

05/10/88 

CHLOROFORM 

2.1 

36146 

01/3/89 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.91 

36146 

01/3/89 

DITHIANE 

6.8 

36146 

01/3/89 

TETRACHLOROETH Y  LENE 

2.1 

36146 

05/10/88 

I 


I 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE  ■ 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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CSA-1d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAHINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(■g/kg) 

CUMULATIVE 

PPLV 

(■g/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E*00 

1.96*06 

1.56*00 

4.76*00* 

3.7E-06 

4.7E*00* 

0.06*00 

CHLOROFORM 

A.OE-rOS 

0.0E*00 

4.06*03 

0.06*00 

0.06*00 

0.06*00 

1.2E-06 

CHLOROPHENYLHETHYL  SULFIDE 

1 .6E«05 

3.1E*06 

1.6E*05 

4.96-05 

2.66-06 

5.16-05 

0.06*00 

CHLOROPHENYLHETHYL  SULFONE 

1.6E*05 

6.4E*05 

1.3E*05 

4.36-06 

3.16-06 

7.4E-06 

0.06*00 

CHLOROPHENYLHETHYL  SULFOXIDE 

1.66*05 

6.2E*0S 

1.3E*05 

2.46-05 

6.46-06 

3.16-05 

0.06*00 

DIELDRIN 

1.6E*00 

1.0E*06 

1.66*00 

6.46*00* 

5.5E-04a 

6.46*00* 

0.06*00 

DIISOPROPYLHETHYL  PHOSPHONATE 

6.6E*0S 

0.0E*00 

6.66*05 

0.06*00 

0.06*00 

0.06*00 

7.96-11 

DITHIANE 

8.3E*04 

0.0E*00 

8.36*04 

0.06*00 

0.06*00 

0.06*00 

0.06*00 

ENDRIN 

2.5E+03 

1.5E*07 

2.5E*03 

4.06-04 

6.86-08 

4.0E-04 

0.06*00 

FLUOROACETIC  ACID 

3.96*01 

0.OE*0O 

3.9E*01 

3.96-01* 

0.06*00 

3. 96-01* 

0.0E*00 

ISOORIN 

5.8E*02 

2.9E*06 

5.8E*02 

8.66-04 

1.7E-07 

8.6E-04 

0.06*00 

METHYLENE  CHLORIDE 

3.3E*03 

5.6E*03 

2.16*03 

0.06*00 

1.8E-04 

1.86-04 

0.0E*00 

TETRACHLOROETHYLENE 

5.1E*02 

0.0E*00 

5.16*02 

0.06*00 

O.OE*0O 

0.06*00 

3.5E-06 

TOLUENE 

2.5E*06 

4.2E*06 

1.6E*06 

1.2E-07 

7.2E-08 

1.9E-07 

0.06*00 

1,1,1-TRICHLOfiOETHANE 

7.5E*05 

0.0E*00 

7.5E*05 

0.06*00 

0.06*00 

0.06*00 

7.0E-09 

ARSENIC 

2.2E*01 

0.0E*0O 

2.2E*01 

6.96-01* 

0.06*00 

6.96-01* 

0.06*00 

CADMIUM 

4.5E*02 

0.0E*00 

4.5E*02 

1. IE-02 

0.0E*00 

1. IE-02 

0.06*00 

COPPER 

4.2E+05 

0.0E*00 

4.2E*05 

1.8E-04 

0.0E*00 

1.8E-04 

0.06*00 

LEAD 

1.5E*04 

O.OE*0O 

1 .5E*04 

5.2E-03 

0.06*00 

5.2E-03 

O.OE*00 

MERCURY 

3.3E*03 

0.0E*00 

3.3E*03 

6.3E-04 

0.0E*00 

6.3E-04 

0.06*00 

ZINC 

2.0E*06 

O.OE+00 

2.0£*06 

1.3E-04 

0.0E*00 

1.3E-04 

0.0E*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1,00E+06  mg/kg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


I 
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CSA-1d-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTANINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

1.5E+00 

1.9E«06 

1.5E+00 

4.7E+00* 

3.7E-06 

4.7E+00* 

O.OE^OO 

CHLOROFORM 

A.OE-^OS 

O.OE'^00 

4.0E+03 

O.OE^OO 

O.OE'tOO 

O.OE+00 

1.2E-06 

CHLOROPHENYLHETHYL  SULFIDE 

1 .6E'»05 

3.1E+06 

1.6E*05 

4.9E-05 

2.6E-06 

5. IE-05 

O.OE+00 

CHLOROPHENYLNETHYL  SULFONE 

1 .6E«05 

6.4E*0S 

1.3E+05 

4.3E-06 

3. IE-06 

7.4E-06 

O.OE-i-OO 

CHLOROPHENYLHETHYL  SULFOXIDE 

1 .6E+05 

6.2E+05 

1.3E+05 

2.4E-05 

6.4E-06 

3.1E-05 

O.OE+OO 

DIELDRIN 

1 .6E«00 

1 .0E«^06 

1.6E400 

6.4E'»00* 

5.SE-04a 

6.4E+00* 

0.0E«00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E-»05 

O.OE+00 

6.6E+0S 

O.OE^OO 

O.OE^OO 

0.0E«^00 

7.9E-11 

DITHIANE 

8.3E+04 

O.OE^OO 

8.3E*04 

0.0E«00 

o.oc«oo 

O.OE'fOO 

O.OE+00 

ENORIN 

2.SE«03 

1.5E+07 

2.SE«03 

4.0E-04 

6.8E-08 

4.0E-04 

O.OE'HX) 

FLUOROACETIC  ACID 

3.9E+01 

O.OE+00 

3.9E+01 

3.9E-01* 

O.OE+00 

3.9E-01* 

O.OE+OO 

ISOORIN 

5.8E+02 

2.9E+06 

S.8E«02 

8.6E-04 

1.7E-07 

8.6E-04 

O.OE+OO 

METHYLENE  CHLORIDE 

3.3E+03 

5.6E+03 

2.1E+03 

O.OE-^00 

1.8E-04 

1.8E-04 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE-^OO 

5.1E+02 

O.OE'^00 

O.OE'^00 

0.0E«00 

3.5E-06 

TOLUENE 

2.5E*06 

4.2E'»06 

1.M+06 

1.2E-07 

7.2E-08 

1.9E-07 

O.OE+00 

1,1,1-TRtCHLOROETHANE 

7.5E*05 

O.0E'»0O 

7.5E+05 

O.OE'tOO 

0.0E«00 

O.OE'^00 

7.0E-09 

ARSENIC 

2.2E+01 

O.OE-rOO 

2.2E+01 

6.9E-01* 

O.OE+00 

6.9E-01* 

O.OE+00 

CADMIUM 

4.5E+02 

O.OE-rOO 

4.5E+02 

1. IE-02 

O.OE'^00 

1. IE-02 

O.OE'tOO 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.8E-04 

O.OE-rOO 

1.8E-04 

O.OE^-OO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

5.2E-03 

O.OE-^00 

5.2E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

6.3E-04 

O.OE^OO 

6.3E-04 

O.OE^OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

1.3E-04 

O.OE+00 

1.3E-04 

O.OE^OO 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

•:  El  is  equal  to  or  exceeds  1,0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-ld-S 

EXPOSURE  EVALUATIONS  TOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

2. IE-01 

1.3E+05 

2. IE-01 

3.4E*01* 

5.6E-0S 

3.4E*01* 

0.06*00 

CHLOROFORM 

5.6E*02 

O.OE+00 

S.6E«02 

O.OE^OO 

0.06*00 

0.OE*OO 

1.8E-05 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

1.4E*05 

4.7E+04 

1. IE-04 

5.5E-05 

1.7E-04 

0.06*00 

CHLOROPHENYLMETHYL  SULFONE 

7.0E*04 

9.9E*04 

4.1E«04 

1.0£-05 

2.0E-05 

3.0E-05 

0.06*00 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

9.6E+04 

4.0E«04 

5.7E-05 

4.1E'05 

9.96-05 

0.06*00 

DIELDRIN 

2.2E-01 

1.0E«06 

2.2E-01 

4.6E+01* 

8.3E-03a 

4.66*01* 

0.06*00 

DllSOPROPYLHETHYL  PHOSPHONATE 

2.SE«0S 

O.OE+OO 

2.8E+05 

O.OE+00 

0.0E*00 

0.06*00 

5. IE-10 

DITHIANE 

3.5E+04 

O.OE^OO 

S.SE-^OA 

0.0E«00 

0.06*00 

0.06*00 

0.06*00 

ENDRIN 

1.1E*03 

2.3E+06 

1.1E+03 

9.5E-04 

4.4E-07 

9.5E-04 

0.06*00 

FLUOROACETIC  ACID 

1.7E+01 

0.OE«00 

1.7E+01 

9. IE-01* 

0.06*00 

9. IE-01* 

0.06*00 

ISOORIN 

2.5E+02 

4.4E+05 

2.5E*02 

2.0E-03 

1. IE-06 

2.0E-03 

0.06*00 

METHYLENE  CHLORIDE 

«.5E+02 

8.7E+02 

3.0E+02 

O.OE^OO 

1. IE-03 

1. IE-03 

0.06*00 

TETRACHLOROETHYLENE 

7.1E+01 

O.OEtOO 

7.1E+01 

O.OE+00 

0.0E*00 

O.OE*00 

5.3E-05 

TOLUENE 

1.1E+06 

1.5E+06 

6.2E+05 

2.8E-07 

2.0E-07 

4.8E-07 

0.0E*00 

1,1,1-TRICHLOROETHANE 

3.2E+05 

O.OE-t^OO 

3.2E+05 

O.OE-^OO 

0.0E*00 

0.0E*00 

4.5E-08 

ARSENIC 

3.9E+00 

O.OE+00 

3.9E+00 

3.8E+00* 

O.OE+00 

3.8E*00* 

0.0E*00 

CADMIUM 

5.8E+01 

O.OE+00 

5.8E+01 

8.8E-02 

O.OE*00 

8.8E-02 

0.06*00 

COPPER 

2.5E+05 

O.OE+00 

2.5E+05 

3. IE-04 

0.0E*00 

3. IE-04 

0.0E*00 

LEAD 

9.2E+03 

O.OE-^OO 

9.2E+03 

8.8E-03 

0.0E*00 

8.8E-03 

0.06*00 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

1. IE-03 

0.0E*00 

1. IE-03 

0.06*00 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

2.4E-04 

0.0E*00 

2.4E-04 

0.0E*00 

a:  This  contaminant  saturates  the  soil  gas  and  produces  a  vapor  flux  which  is  below  one-tenth  of 

the  critical  flux.  The  SPPPLV  for  this  contaminant  is  considered  to  be  equal  to  pure  compound. 

The  SPPPLV  has  therefore  been  set  to  1.00E+06  mg/kg  (See  volume  VI -A). 

*:  E!  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*'06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-1d-6 

EXPOSURE  EVALUATIOMS  FOR  COHMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■O/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(M8/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1.9E+00 

1.3E«02 

1.9E«00 

3.7E+00* 

S.6E-02 

3.8E+00* 

O.0E«OO 

CHLOROFORM 

5.1E>03 

O.OE+00 

5.1E+03 

O.OE+00 

O.OE+00 

O.OE'i’OO 

5.7E-04 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E«0A 

2.1E+03 

2.1E+03 

8.8E-0S 

3.8E-03 

3.9E-03 

O.OE'^00 

CHLOROPHENYLMETHYL  SULFONE 

9.1E>04 

6.8E+02 

6.7E+02 

7.7E-06 

3.0E-03 

3.0E-03 

O.OE^OO 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1E«04 

2.1E+03 

2.1E«03 

4.4E-05 

1.9E-03 

1.9E-03 

O.OE-^OO 

DIELDRIN 

2.0E+00 

S.8E+01 

1.9E+00 

5.0E+00* 

1.7E-01* 

5.2E*00* 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE'^00 

O.OE+OO 

O.OE'^00 

1. IE-07 

DITHIANE 

A.6E«04 

O.OE-fOO 

4.6E«04 

O.OE'^00 

O.OE+OO 

O.OE^OO 

0.0E-»00 

ENDRIN, 

1.4E+03 

2.9E+02 

2.4E+02 

7.3E-04 

3.5E-03 

4.2E03 

0.0E*00 

FLUOROACETIC  ACID 

2.2E+01 

0.OE«OO 

2.2E+01 

7.0E-01* 

0.OE«0O 

7.0E-01* 

O.OE+00 

ISOORIN 

3.2E+02 

6.7E*01 

5.5E+01 

1.6E-03 

7.5E-03 

9.0E-03 

0.OE«OO 

METHYLENE  CHLORIDE 

4.1E+03 

6.0E+00 

5.9E+00 

O.OE-^OO 

1.7E-01* 

1.7E-01* 

O.OE+00 

TETRACHLOROETHYLENE 

6.5E+02 

0.OE*OO 

6.5E+02 

O.OE^^OO 

O-OE-^OO 

O.OE'^00 

1.7E-03 

TOLUENE 

1.4E+06 

3.2E*03 

3.2E+03 

2.2E-07 

9.3E-05 

9.3E-05 

O.OE-^00 

1,1,1-TRICHLOROETHANE 

4.2E+05 

0.0E*00 

4.2E+05 

O.OE-^OO 

O.OE+00 

0.0E*00 

1.0E-05 

ARSENIC 

2.0E+01 

O.OE+00 

2.0E+01 

7.5E-01'* 

O.DE+DO 

7.5E-01* 

O.OE+00 

CADMIUM 

3.6E+02 

O.OE+00 

3.6E+02 

1.4E-02 

O.OE+00 

1.4E-02 

0.0E->'00 

COPPER 

l.aE+05 

O.OE+00 

1.8E*05 

4.4E-04 

O.OE+00 

4.4E-04 

0.0E*OO 

LEAD 

6.5E+03 

O.OE-^OO 

6.5E*03 

1.2E-02 

O.OE+00 

1.2E-02 

O.OE'i’OO 

MERCURY 

1.4E+03 

O.OE+00 

1.4E+03 

1.5E-03 

O.OE'^00 

1.5E-03 

0.0E*OO 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

3.2E-04 

O.OE+00 

3.2E-04 

0.OE*OO 

CSA-1d-7 

EXPOSURE  EVALUATIONS  FOR  IlffiUSTRlAL  WORKERS 


DIRECT  INDIRECT 


CONTAMINANT 

PPLV 

(mg/kg) 

OSVI 

(mg/kg) 

ESVI 

(mg/kg) 

ALDRIN 

1.2E-01 

2.5E-M)5 

4.2E«01 

CHLOROFORM 

3.1E+02 

0.0E«00 

0.0E«00 

CHLOROPHENYLMETHYL  »JLFIDE 

1.7E+04 

4.2E«05 

6.3E+03 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

8.5E«04 

6.8E«02 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

8. 38-^04 

6.3E+03 

DIELDRIN 

1.2E-01 

2.4E«03 

1.9E+01 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E^04 

O.OE'^00 

O.OE+00 

OITHIANE 

8.5E+03 

O.OE+00 

O.OE+00 

ENDRIN 

2.5E*02 

2.0E+06 

8.6E+02 

FLUOROACETIC  ACID 

4.0E+00 

O.OE-^OO 

O.OE-^OO 

ISOORIN 

5.9E+01 

3.8E+05 

2.0E+02 

METHYLENE  CHLORIDE 

2.5E+02 

7.5E+02 

6.0E'»00 

TETRACHLOROETHYLENE 

4.1E*01 

O.OE+00 

O.OE'^00 

TOLUENE 

2.6E+05 

5.6E+05 

9.7E+03 

1,1,1-TRICHLOROETHANE 

7.8E+04 

O.OE+00 

O.OE+00 

ARSENIC 

1.6E+00 

O.OE+00 

O.OE+00 

CADMIUM 

7.6E+00 

O.OE+00 

O.OE+00 

COPPER 

5.7E+04 

O.OE-^OO 

O.OE+00 

LEAD 

2.2E+03 

O.OE-fOO 

O.OE+00 

MERCURY 

4.6E+02 

O.OE'^00 

O.OE+00 

ZINC 

1.4E+05 

O.OE-^OO 

O.OE+00 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

1.2E-01 

6.0E+01* 

1.7E-01* 

6.0E*01* 

O.OE+M 

O.OE+00 

3.1E+02 

O.OE+00 

O.OE^OO 

O.OE+00 

9.0E-06 

1.7E-03 

4.SE+03 

4.8E-04 

1.3E-03 

1.8E-03 

O.OE+00 

O.0E«^OO 

6.5E«02 

4.2E-0S 

3.0E-03 

3.0E-03 

O.OE^OO 

O.OE+00 

4.4E+03 

2.4E-04 

6.8E-04 

9.2E-04 

O.OE+00 

O.OE+OO 

1.2E-01 

8.2E+01* 

5.3E-01* 

8.2E+01* 

O.OE+00 

O.OE'^00 

6.8E'»04 

O.OE+00 

O.OE^OO 

O.OE^^OO 

5.9E-10 

1. IE-07 

8.5E«03 

O.OEi^OO 

O.OE+00 

O.OE^OO 

O.OE+00 

O.OE-^OO 

2.0E«02 

3.9E-03 

1.2E-03 

5. IE-03 

O.OE^OO 

O.OEt^OO 

A.OE-^OO 

3.8E+00* 

0.0E«00 

3.8E+00* 

0.0E*^00 

O.OE'^00 

4.6E«01 

8.4E-03 

2.5E-03 

1. IE-02 

O.OE'^OO 

O.OE+OO 

5.8E'^00 

0.0E«00 

1.7E-01* 

1.7E-01* 

0.0E«^00 

O.OE-t^OO 

A.IE-^OI 

O.OE'fOO 

O.OE-fOO 

O.OEfOO 

2.6E-05 

5.0E-03 

9.2E+03 

1.2E-06 

3. IE-05 

3.3E-05 

O.OE^OO 

O.OE+OO 

7.8E+04 

0.0E4^00 

O.OE'^00 

O.OE+00 

5.3E-08 

i.oe-05 

1.6E+00 

9.3E+00* 

O.OE'^00 

9.3E+00* 

O.OE+00 

O.OE+OO 

7.6E+00 

6.7E-01* 

O.OE'i’OO 

6,7E-01» 

O.OE^^OO 

O.OE+OO 

5.7E+04 

1.3E-03 

O.OE^OO 

1.3E-03 

O.OE+00 

O.OE+OO 

2-2E+03 

3.7E-02 

O.OE^OO 

3.7E-02 

O.OE+00 

O.OE+OO 

4.6E+02 

4.6E-03 

0.0E«00 

4.6E-03 

O.OE^OO 

O.OE+OO 

1 .4E+05 

1.8E-03 

O.OE+00 

1.8E-03 

O.OE+00 

O.OE+OO 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.5  SITE  CSA-2a:  MUNITIONS  TEST  BUILDINGS  (formerly  Site  36-2:  Munitions  Test 
Area  and  Incendiary  Drop  Site;  ESE,  1988h/RlC  88063R04  and  ESE,  1988i/ 

RIC  88063R04A) 

2.5.1  Site-Specific  Considerations 

Figure  CSA-2a-l  and  Tables  CSA-2a-l  and  CSA-2a-2  depict  the  target  contaminants  for 
Site  CSA-2a.  Borings  3715  through  3717  were  used  in  this  exposure  assessment, 
consistent  with  the  Central  SAR.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  CSA-2a  (ESE,  1988h/RIC 
88063R04). 

2.5.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-2a  are  shown  in  Figure  CSA-2a-l.  Table  CSA-2a-l  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  D 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  for  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI-A).  Table 
CSA-2a-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.5.3  Site  Exposure  Summary 

Tables  CSA-2a-3  through  CSA-2a-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified.  The  depth  to  groundwater  below  Site  CSA-2a  is  less 
than  10  ft,  therefore  the  enclosed  space  vapor  inhalation  exposure  pathway  is  not  included 
in  the  calculation  of  the  cumulative  quantities. 
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■ 

Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker  ^ 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

1 

Dir/Ind 

Fluoroacetic  acid 

— 

— 

Direct 

Direct 

Direct 

Cadmium 

•• 

Direct 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suqiended  paniculate  inhalation,  and  dennal 
contact. 

Indirect  exposure  pathways  include  open  and  enclosed  q)ace  vapor  inhalation. 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPL  Vs  for 
an  industrial  worker.  Site  CSA-2a  is  designated  as  a  Priority  1  site  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  woiicer). 

No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 


REA9/RPT0058.REA  VI-E  9/1 1/90  3:23  pm  sma 


2-51 


I 

1 _ 

Legend 


• 

Phose  I 

Bor  tnQ 

1 — 1 

Eecovotion  Locotton 

4 

Photc  XI 

Boring 

Geophyfticoi  Anomo 

Bounddry 

FC2A 

Rmow  ceoc  Kid 

Cd 

Ce^Bietfl) 

c« 

C^0m 

Sample 

— ^  0  -  1 

Mg  0  17*^— Level  (ug/g) 

Lead 

Infer  vol 

— 

— 

lift 

Mm  ary 

(ft  ) 

4-5 

PPDOe  0  009B^ 

7ji 

Zac 

Anciyt^s  4/ 

7-8 

Biff9r0itt  mtffioa  t/f 

e«droc»  «,o«  u  -  s»«  rtMt 

Sompic 

61  L  -  Btlow  Indicotor  L«v«l 


Prepared  for  = 

FIGURE  CSA-2a-l 

Program  Monoger's  Office  for 

Phase  I  and  Phase  n  Analytes  Detected 

Rocky  Mountain  Arsenal  Cleanup 

Aberdeen  Proving  Ground,  Maryland 

Within  or  Above  Indicator  Levels 

Rocky  Mountain  Arsenal 

SOURCE!  HLA,  1988 

Prepared  byi  Ebasco  Services  Incorporated 

2-52 


“JJ  sO«- 

o  1  ^ 


I  I  1 

O  O  i 


VO  r~  r~  VO  VO  VO  vn 

r'  r~  C'  r~  r~ 
m  f<)  r»n  CO  m  m  m 


UHW 

s 

«5as 

sp 

H  «  u. 

H 

Z 

8 


c  ^ 

O  Q.. 
N 

■fe  Q ' 


v^  vii^  v^  v^ 


ov  ^ 

CO  (N  (N  —  O  O  O 
O'  vO  VO 
—  (N 


S  a 

I  “ 

^  8. 

^  I  i « 

3  u  u 

13  E  M  V 
S  .5  o  ^ 

e  X  h  ^ 
^  2  E  <M 


.g  ^  I  «- 
i  i'S  I  <. 
■s  I  •§  g-  s  1 .1 

Q  E  U  U  J  S  N 


^  2  -S? 

U  ^  3 


2-53 


TABLE  CSA-2a-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-2a 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  8  Feet 


CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

BENZENE 

250 

36592 

02/16/88 

CARBON  TETRACHLORIDE 

2000 

36592 

02/16/88 

CHLOROFORM 

1000 

36592 

02/16/88 

CHLOROBENZENE 

GT  1000 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFIDE 

40 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFOXIDE 

32 

36592 

02/16/88 

CHLOROPHENYLMETHYL  SULFONE 

7.6 

36592 

02/16/88 

DI BROMOCHLOROPROPANE 

21 

36592 

02/16/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

33 

36592 

02/16/88 

TETRACHLOROETHYLENE 

26 

36592 

02/16/88 

TRI CHLOROETHY  LENE 

440 

36592 

02/16/88 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


CSA-2a-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OIELORIN 

1.6E+00 

2.0E*07 

1.6£*00 

1 .9E+00* 

1.5E-07 

1.9E+00* 

FLUOROACETIC  ACID 

3.9E+01 

O.OE^OO 

3.9E*01 

7.0E-02 

O.OE-fOO 

7.0E-02 

CADMIUM 

4.5E+02 

O.OE+00 

4.5E+02 

6.4E-03 

O.OE-rOO 

6.4E-03 

COPPER 

A.2E+05 

O.OE+00 

4.2E+05 

2.2E-04 

O.OE'TOO 

2.2E-04 

BENZENE 

8.6E>02 

O.OE+00 

8.6E«02 

O.OE+OO 

O.OE+00 

O.OE+00 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE+00 

2.0E*02 

O.OE+OO 

O.OE+OO 

O.OE+00 

CHLOROBENZENE 

1.6e+05 

O.OE+00 

1.6E*0S 

O.OE+OO 

0.0E*00 

O.OE-rOO 

CHLOROFORM 

4.0E*03 

O.OE+00 

4.0E+03 

O.OE'^00 

O.OE+00 

O.OE+00 

CHLOROPHENYLHETHYL  SULFIDE 

1.6E+05 

O.OE+00 

1 .6E+05 

O.OE-^OO 

O.OE+00 

O.OE+00 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+00 

1 .6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

O.OE+00 

1 .6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E*01 

O.OE+00 

O.OE+00 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

0.0E*00 

6.6E+05 

O.OE-^OO 

0.0E«00 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E*02 

O.OE+00 

5.1E*02 

O.OE+00 

O.OE+00 

O.OE+00 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E*03 

O.OE+00 

O.OE+00 

O.OE+00 

LEAD 

1.5E+04 

O.OE+00 

1.5E+04 

1.0E-02 

O.OE+00 

1.0E-02 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

3.9E-05 

O.OE+00 

3.9E-05 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

1.3E-04 

O.OE+00 

1.3E-04 

£I  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  imply  that  the  contaminant 
through  the  exposure  pathway  considered,  even  in  its 


VEI 

OPN 


O.OE-rOO 

O.OE^^OO 

O.OE+00 
O.OE^^OO 
3.6E-06 
5.0E-04 
1.2E-07 
2.2E-06 
2.0E-10 
4.6E-13 
3.7E-12 
6.3E-07 
1. IE-11 
1.7E-07 
5.6E-06 
O.OE+00 
O.OE+00 
O.OE+00 


pure  form. 
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CSA-2a-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

OIELORIN 

1.6E+00 

2.0E+07 

1 .6E«00 

1.9E+00* 

1.5E-07 

1.9E+00* 

O.OE'^00 

FLUOROACETIC  ACID 

3.9E+01 

O.OE^^OO 

3.9E+01 

7.0E-02 

O.OE-^OO 

7.0E-02 

O.OE-^OO 

CADMIUM 

4.5E+02 

O.OE+00 

4.5E*02 

6.4E-03 

O.OE+00 

6.4E-03 

O.OE^OO 

COPPER 

4.2E*05 

O.OE+00 

4.2£*05 

2.2E-04 

0.OE«OO 

2.2E-04 

0.OE«0O 

BENZENE 

8.6E*02 

O.OE^OO 

8.6E+02 

O.OE«^00 

O.OE'^00 

O.OE+00 

3.6E-06 

CARBON  TETRACHLORIDE 

2.0E+02 

O.OE-^OO 

2.0E+02 

O.OE+00 

0.0E*^00 

0.OE*^OO 

5.0E-04 

CHLOROBENZENE 

1 .6E+05 

O.OE-t^OO 

1.6£*05 

O.OE^OO 

O.OE+00 

O.OE+00 

1.2E-07 

CHLOROFORM 

4.0E4’03 

O.OE-^OO 

4.0E«03 

O.OE^OO 

O.OE'^00 

O.OE+00 

2.2E*06 

CHLOROPHENYLMETHYL  SULFIDE 

1.6E+05 

O.OE-^OO 

1 .6E«05 

O.OE^OO 

O.OE'^00 

0.0E«00 

2.0E-10 

CHLOROPHENYLMETHYL  SULFONE 

1.6E+05 

O.OE+00 

1.6E+05 

O.OE+00 

O.OE+00 

O.OE+00 

4.6E-13 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.6E+05 

O.OE+00 

1.6E+05 

O.OE+00 

O.OE+00 

0.0E*00 

3.7E-12 

D I BROMOCHLOROPROPANE 

1.8E+01 

O.OE+00 

1.8E+01 

0.0E«OO 

O.OE^OO 

O.OE-^OO 

6.3E-07 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

O.OE+00 

6.6E*05 

0.0E-»OO 

O.OE-t^OO 

O.OE+00 

1. IE-11 

TETRACHLOROETHYLEHE 

5.1E+02 

O.OE+00 

5.1E*02 

O.OE+00 

O.OE+00 

O.OE+00 

1.7E-07 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE+00 

O.OE+00 

5.6E-06 

LEAD 

1.5E+04 

Q.OE+00 

T.5E+04 

1.0E-02 

O.OE+00 

1.0E-02 

O.OE+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E+03 

3.9E-05 

O.OE+00 

3.9E-05 

O.OE-^OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

1.5E-04 

O.OE+00 

1.3E-04 

0.0E*00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-2a-S 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OIELORIN 

2.2E-01 

1.3E«06 

2.2E-01 

1.4E+01* 

2.2E-06 

I.AE^OI* 

FLUOROACETIC  ACID 

1.7E+01 

O.OE+00 

1.7E+01 

1.6E-01* 

O.OE+00 

1.6E-01* 

CADMIUM 

5.8E+01 

O.OE^OO 

5.8E+01 

5.0E-02 

0.0E«00 

5.0E-02 

COPPER 

2.5E+05 

O.OE-rOO 

2.5E+05 

3.7E-04 

O.OE+00 

3.7E-04 

BENZENE 

1.2E+02 

O.OE^OO 

1.2E+02 

0.0E«00 

O.OE+00 

O.OE+00 

CARBON  TETRACHLORIDE 

2.7E+01 

O.OE+00 

2.7E+01 

0.0E«^OO 

O.OE'tOO 

O.OE^OO 

CHLOROBENZENE 

6.8£*04 

O.OE^OO 

6.8E«04 

O.OE+00 

O.OE'tOO 

O.OE+00 

CHLOROFORM 

5.6E'»02 

O.OE^OO 

5.6E+02 

O.OE+OO 

O.OE'tOO 

O.OE^OO 

CHLOROPHENYLMETHYL  SULFIDE 

7.0E+04 

O.OE^OO 

7.0E+04 

O.OE-rOO 

O.OE^^OO 

O.OE'^00 

CHLOROPHENYLMETHYL  SULFONE 

7.0E*04 

O.OE-rOO 

7.0E+04 

O.OE'tOO 

0.0E«OO 

0.0E«00 

CHLOROPHENYLMETHYL  SULFOXIDE 

7.0E+04 

O.OE+00 

7.0E*04 

O.OE'i'OO 

O.OE'tOO 

O.OE+00 

0 I BROMOCH LOROPROPANE 

2.5E+00 

O.OE-^OO 

2.5E*00 

O.OE'fOO 

O.OE+00 

O.OE-t^OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE+00 

2.8E+05 

O.OE'fOO 

O.OE+00 

O.OE-fOO 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+00 

7.1E+01 

O.OE-^OO 

O.OE+00 

O.OE'^00 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E+02 

O.OE+00 

O.OE+00 

O.OE-rOO 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

1.7E-02 

0.0E«00 

1.7E-02 

MERCURY 

2.0E+03 

O.OE-^00 

2.0E+03 

6.6E-05 

O.OE'^00 

6.6E-05 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

2.5E-04 

O.OE'^00 

2.5E-04 

*;  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  iinply  that  the  contaminant 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its 


VEI 

0PM 


0.K*00 

O.OE+00 

O.K^-OO 

0.06«^00 

5.5E-05 

7.6E-03 

8.0E-07 

3.3E-05 

1.3E-09 

2.9E-12 

2.4E-11 

9.5E-06 

7.1E-11 

2.5E-06 

8.4E-05 

0.OE«00 

0.0E«00 

0.0E*00 


pure  form. 
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CSA-2a-6 

EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(ms/kg) 

INDIRECT 

PPLV 

(ng/kg) 

CUMULATIVE 

PPLV 

(Mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

DIELDRIN 

Z.OE^OO 

5.8E+01 

1.9E'»00 

1.5E+00* 

5.iE-02 

1.6E+00* 

O.OE+00 

FLUOROACETIC  ACID 

2.2E*01 

0.0E«00 

2.2E+01 

1.3E-01* 

O.OE+00 

1.3E-01* 

O.OE+00 

CADMIUM 

3.6E+02 

0.0E«00 

3.6E+02 

8.1E-03 

O.OE+00 

8.1E-03 

O.OE+00 

COPPER 

1 .8E+0S 

O.OE>00 

1.8E+05 

5.2E-04 

O.OE'^00 

5.2E-04 

O.OE+00 

BENZENE 

1.1E+03 

O.OE+00 

1.1E+03 

0.OE«OO 

O.OE+00 

O.OE+00 

HA 

CARBON  TETRACHLORIDE 

2.5E*02 

O.OE-^00 

2.5E*02 

0.0E-»00 

O.OE+00 

O.OE+00 

NA 

CHLOROBENZENE 

8.8E+0A 

0.OE>00 

8.8E4^04 

O.OE^^OO 

O.OE+00 

O.OE+00 

NA 

CHLOROFORM 

5.1E+03 

0.0E«00 

5.1E*03 

0.0E*00 

O.OE^OO 

O.OE+00 

NA 

CHLOROPHENYLMETHYL  SULFIDE 

9.1E«(K 

O.OE+00 

9.1E+04 

O.OE^OO 

O.OE^OO 

O.OE+00 

NA 

CHLOROPHENYLHETHYL  SULFONE 

9.1E+04 

O.OE+00 

9.1E+04 

0.0E*00 

D.OE+OD 

O.OE+00 

NA 

CHLOROPHENYLMETHYL  SULFOXIDE 

9.1E+0A 

O.OE+00 

9.1E+04 

D.OE+00 

O.OE+00 

O.OE+OD 

NA 

D I BROMOCHLOROPROPANE 

2.3E+01 

O.OE+00 

2.3E+01 

O.DE+00 

O.OE+00 

O.OE+00 

NA 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE+00 

O.OE+00 

O.OE+00 

NA 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE+00 

6.5E+02 

O.OE+00 

O.OE+OD 

O.OE+00 

NA 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E+03 

O.OE+00 

O.OE-^OO 

O.OE+00 

NA 

LEAD 

6.5E+03 

O.OE+00 

6.5E+03 

2.5E-02 

O.OE+00 

2.5E-02 

NA 

MERCURY 

1.4E+03 

O.OE-^OO 

1 .4E'»03 

9.3E-05 

O.OE-t^OO 

9,3E-05 

NA 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

3.3E-04 

O.OE+00 

3.3E-04 

NA 

El  is  equal  to  or  exceeds  1.0E-01 
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CSA-2a-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(MB/kg)  (mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

VEI 

ENC 

DIELDRIN 

1.2E-01 

2.7E+06 

1.9E*01 

1.2E-01 

2.5E*01* 

1.6E-01* 

2.5E*01* 

O.OE+00 

0.0E«00 

FLUOROACETIC  ACID 

4.0E+00 

0.0E«00 

O.OE+00 

4.0E«00 

6.BE-01* 

O.OE+00 

6.aE-01* 

O.OE-rOO 

O.OE+00 

CADMIUM 

7.6E+00 

O.OE^OO 

O.OE«00 

7.6E-r00 

3.8E-01* 

O.OE«O0 

3.8E-01* 

O.OE+00 

0.0E4^00 

COPPER 

5.7E-K)4 

O.OE^OO 

O.OE^OO 

5.7E*04 

1.6E-03 

O.OEi-00 

1.6E-03 

0.0E«00 

O.OE^OO 

BENZENE 

6.7E+01 

0.0E«00 

O.OE^OO 

6.7E+01 

O.OE'^00 

O.OE+00 

O.OE'tOO 

2.7E-05 

NA 

CARBON  TETRACHLORIDE 

1.5E+01 

O.OE-rOO 

0.0E«00 

1.5E+01 

O.OE+00 

O.OE^OO 

O.OE^OO 

3.8E-03 

NA 

CHLOROBENZENE 

1.5E*04 

0.0E«^00 

O.OE-t^OO 

1.5E+04 

O.OE-^OO 

O.OE+00 

O.OE-rOO 

9.3E-07 

NA 

CHLOROFORM 

3.1E+02 

O.OE^OO 

O.OE-^OO 

3.1E+02 

O.OE'tOO 

O.OE+00 

O.OE+00 

1.6E-05 

NA 

CHLOROPHENYLMETHYL  SULFIDE 

1.7E+04 

0.0E«00 

O.OE+00 

1.7E+04 

0.0E*00 

O.OE-rOO 

0.0E«00 

1.5E-09 

NA 

CHLOROPHENYLMETHYL  SULFONE 

1.7E+04 

O.OE-rOO 

O.OE+00 

1.7E+04 

0.0E«00 

O.OE+00 

O.OE+00 

3.4E-12 

NA 

CHLOROPHENYLMETHYL  SULFOXIDE 

1.7E+04 

O.OE+QO 

0.OE«O0 

1.7E+04 

O.OE+00 

O.OE-rOO 

O.OE+00 

2.8E-11 

NA 

D I BROMOCHLOROPROPANE 

1.4E+00 

O.OE+00 

O.OE+00 

1.4E+00 

O.OE+00 

0.0E400 

O.OE-^OO 

4.7E-06 

NA 

D 1 1 SOPROPYLMETHYL  PHOSPHONATE 

6.aE*04 

O.OE+00 

O.OE-rOO 

6.8E«04 

O.OE+00 

0.0E«00 

O.OE'tOO 

8.3E-11 

NA 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE«O0 

O.OE+00 

4.1E+01 

O.OE+00 

O.OE+00 

O.OE-^OO 

1.3E-06 

NA 

TRICHLOROETHYLENE 

1.8E+02 

O.OE+00 

O.OE+00 

1.8E+02 

O.OE+00 

O.OE+00 

O.OE+00 

4.2E-05 

NA 

LEAD 

2.2E+03 

O.OE+00 

O.OE+00 

2.2E+03 

7.3E-02 

0.0E«00 

7.3E-02 

O.OE+00 

NA 

MERCURY 

4.6E+02 

0.OE4^00 

O.OE+00 

4.6E->^02 

2.8E-04 

O.OE-rOO 

2.8E-04 

O.OE+00 

NA 

ZINC 

1.4E+05 

O.OE+00 

O.OE+00 

1.4E+05 

1.9E-03 

O.OE+00 

1.9E-03 

O.OE+00 

NA 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.6  SITE  CSA-2b:  PARKING  LOT/SCRAP  STORAGE  (formerly  Site  36-23:  Scrap 
Metal  Storage/Parking  Lot;  ESE,  1988j/RIC  88173R04  and  ESE,  1988k/ 

RIC  88173R04A) 

2.6.1  Site-Specific  Considerations 

Figure  CSA-2b-l  and  Table  CSA-2b-l  depict  the  target  containinants  for  Site  CSA-2b. 
Borings  3035,  3568  through  3574,  3713,  and  3714  were  used  in  this  exposure  assessment, 
consistent  with  the  Central  SAR.  According  to  the  site  history,  no  chemicals  from  the 
RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  CSA-2b  (ESE,  1988j/RJC 
88173R04). 

2.6.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-2b  are  shown  in  Figure  CSA-2b-l.  Toluene,  occurring  in  Borings  3569  (0-1  ft),  3570 
(0-1  ft),  3571  (0-1  ft)  and  3572  (0-1  ft)  was  not  included  in  the  figure  because  it  was 
detected  in  the  nontarget  analysis,  but  it  is  still  considered  a  target  contaminant  for  this 
exposure  assessment  (see  Appendix  A).  The  following  contaminants  were  not  included  in 
the  figure,  since  they  were  not  considered  target  contaminants  during  the  Phase  I  and  Phase 
II  investigations;  Fluoranthene,  occurring  in  Boring  3571  (0-1  ft);  and  pyrene,  occurring  in 
Boring  3572  (0-1  ft).  Although  not  shown  in  this  figure,  these  nontarget  compounds  were 
included  in  the  CSA  Report  and  in  this  exposure  assessment  because  they  passed  through 
the  screening  process  performed  in  the  RMA  Chemical  Index  (EBASCO  1988a/RIC 
88357R01). 

Table  CSA-2b-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from 
the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 
contamination  beneath  this  site  was  found  (see  Volume  VI-A). 
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2.6.3  Site  Exposure  Summary 

Tables  CSA-2b-2  through  CSA-2b-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Dir/lnd 

Aldrin 

-- 

Direct 

Indirect 

Dir/Ind 

Note:  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 

contact. 

Indirect  exposure  pathways  include  open  and  enclosed  space  vapor  inhalation. 

i 

The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  and  indirect  pathways  both  contribute  to  the  exceedance  of  the  cumulative  PPLVs. 

Site  CSA-2b  is  designated  as  a  Priority  1  site  based  on  the  most  sensitive  exposed 

population  PPLV  (i.e.,  the  industrial  worker).  * 


I 


I 


I 


I 
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TABLE  CSA-2b-l 

CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-2b 


REA2/rBL0022.REA  VI-E  8/30/90  10:23  pm  sma  10 


CSA-2b-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/lcg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALORIN 

1.5E+00 

6.1E«04 

1.5E«00 

6.3E-02 

1.56-06 

6.36-02 

0.06+00 

PPOOE 

7.4E+01 

3.7E*06 

7.4E+01 

2.7E-05 

5.46-10 

2.76-05 

0.06+00 

PPOOT 

7.4E+01 

7.8E«^06 

7.4E+01 

4.1E-05 

3.96-10 

4.1E-0S 

0.06+00 

OIELORIN 

1 .6E+00 

2.8E«04 

1.6E«00 

1.3E+00* 

7.26-05 

1.36+00* 

0.06+00 

ENDRIN 

2.5E+03 

2.3E+07 

2.5E+03 

4.0E-06 

4.4E-10 

4.06-06 

0.06+00 

ISOORIN 

5.8E+02 

1.4E+07 

5.SE*02 

S.2E-06 

2.16-10 

5.26-06 

0.06+00 

TOLUENE 

2.5E+06 

5.3E+07 

2.4E*06 

4.06-07 

1.96-08 

4.2E-07 

0.06+00 

COPPER 

4.2E+05 

0.0E*00 

4.2E+05 

5.7E-04 

0.06»00 

5.76-04 

0.06+00 

LEAD 

1.5E+04 

O.OE+00 

1.5E«04 

5.4E-03 

0. 06*00 

5.4E-03 

0.06+00 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

3.3E-04 

0.0E*00 

3.3E-04 

O.OE+00 

ZINC 

2.0E+06 

O.OE+00 

2.0E*06 

1.0E-04 

0.0E*00 

1.0E-04 

O.OE+00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


I.OOE+Ob  the  calculations  imply  that  the  contaminant 

through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-2b-3 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INOIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INOIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE-fOO 

6.1E+04 

1.5E+00 

6.3E-02 

1.SE-06 

6.3E-02 

O.OE^OO 

PPDDE 

7.AE+01 

3.7E+06 

7.AE+01 

2.7E-05 

5.AE-10 

2.7E-05 

O.OE-^OO 

PPOOT 

7.4E+01 

7.8E+06 

7.AE+01 

A.1E-0S 

3.9E-10 

A.1E-05 

O.OE'^00 

DIELDRIN 

1  .6E4^00 

2.8E«0A 

1 .6E«00 

1 .3£*00* 

7.2E-05 

1 .3E+00* 

O.OE^^OO 

ENORIN 

2.5E+03 

2.3E*07 

2.5E+03 

A.OE-06 

A.4E-10 

A.OE-06 

O.OE-^OO 

ISOORIN 

5.8E«02 

1 .AE+07 

S.SE«02 

S.2E-06 

2. IE-10 

S.2E-06 

O.OE*^00 

TOLUENE 

2.5E+06 

5.3E+07 

2.AE«06 

A.OE-07 

1.9E-08 

A.2E-07 

0.0E'»00 

COPPER 

A.ZE-^OS 

O.OE-fOO 

A.2E«0S 

5.7E-0A 

0.0E«^00 

5.7E-0A 

0.0E«00 

LEAD 

1.5E«04 

O.OE+00 

1.5E«0A 

5.AE-03 

O.OE+00 

S.AE-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE«0O 

3.3E+03 

3.3E-0A 

O.OE'i^OO 

3.3E-0A 

O.OE-^OO 

ZINC 

2.0E+06 

O.OE+00 

2.0E406 

1.0E-0A 

O.OE-^OO 

1.0E-0A 

O.OE+00 

•:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  irxlicated  's  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-2b-4 


EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

4.0E+03 

2. IE-01 

4.5E-01* 

2.3E-05 

4.5E-01* 

O.OE'fOO 

PPOOE 

1.0E«01 

2.4E«0S 

1.0E+01 

2.0E-04 

8.2E-09 

2.0E-04 

0.0E«^00 

PPOOT 

1.0E+01 

5.2E+05 

1.0E+01 

2.9E-04 

S.8E-09 

2.9E-04 

O.OE^OO 

DIELDRIN 

2.2E-01 

1.8E«03 

2.2E-01 

9.2E+00* 

1. IE-03 

9.2E+00* 

O.OE^OO 

ENDRIN 

1.1E+03 

3.5E+06 

1.1E+03 

9.5E-06 

2.9E-09 

9.5E-06 

0.0E«^00 

ISODRIN 

2.5E+02 

2.2E+06 

2.5E*02 

1.2E-05 

1.4E-09 

1.2E-05 

0.0E*00 

TOLUENE 

1.1E+06 

1.9E+07 

1.0E*06 

9.4E-07 

5.2E-08 

1.0E-06 

0.0E4-00 

COPPER 

2.5E+05 

O.OE^OO 

2.5E+05 

9.7E-04 

O.OE«00 

9.7E-04 

O.OE+00 

LEAD 

9.2E+03 

O.OE^OO 

9.2E+03 

9.1E-03 

O.OE^OO 

9. IE-03 

O.OE+00 

MERCURY 

2.0E«03 

O.OE+00 

2.0E+03 

5.6E-04 

O.OE«00 

5.6E-04 

O.OE+00 

ZINC 

1.1E+06 

O.OE^OO 

1.1E*06 

1.9E-04 

O.OE^-OO 

1.9E-04 

O.OE*00 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  'mp'y  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pure  form. 
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CSA-2b-5 

EXPOSURE  EVALUATIONS  FOR  COMNERCIAL  UORKERS 


CONTAH INANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(»ig/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

ENC 

ALORIN 

1.9E+00 

4.0E-01 

3.3E-01 

5.0E-02 

2.4E-01* 

2.9E-01* 

0.0E«^00 

PPOOE 

9.3E+01 

1.9£*01 

1.6£*01 

2. IE-05 

1.0E-04 

1.2E-04 

0.0E«^00 

PPOOT 

9.3E+01 

1.9E*01 

1.6E+01 

3.2E-05 

1.5E-04 

1.9E-04 

0. OE+OO 

OIELDRIN 

Z.OE^OO 

5.8E401 

1.9E+00 

1.0E+00* 

3.5E-02 

1  OE+OO* 

0. OE+OO 

ENORIN 

1 .4E+03 

2.9E+02 

2.4E'»02 

7.3E-06 

3.5E-05 

4.2E-05 

0.  OE+OO 

ISOORIN 

3.2E*02 

6.7E+01 

5.5E+01 

9.4E-06 

4.5E-05 

5.4E-05 

0. OE+OO 

TOLUENE 

1.4E*06 

5.5E+05 

3.9£*05 

7.2E-07 

1.8E-06 

2.6E-06 

0. OE+OO 

COPPER 

1.8E+05 

O.OE+00 

1.8E+05 

1.4E-03 

O.OE'^00 

1.4E-03 

0.3E+00 

LEAD 

6.5E+03 

O.OE+00 

6.5E+03 

1.3E-02 

O.OE^OO 

1.3E-02 

0. OE+OO 

MERCURY 

1.4E+03 

O.OE+00 

1.4E+03 

7.9E-04 

O.OE-^^OO 

7.9E-04 

0.  OE+OO 

ZINC 

7.8E+05 

O.OErOO 

7.8E+05 

2.6E-04 

O.OE+00 

2.6E-04 

0.  OE+OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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EXPOSURE  EVALUATIOMS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(ng/kg)  (ag/kg) 

CUMULATIVE 

PPLV 

(ag/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

OPN 

V6I 

ENC 

ALDRIN 

1.2E-01 

a.IE-^OB 

4.0E-01 

9.0E-02 

8.1E-01* 

2.4E-01* 

1.0E*00* 

O.OE'xOO 

0.06+00 

PPOOE 

5.7E+00 

4.9E+05 

1.9£*01 

A.AE'YOO 

j._E-04 

1.0E-04 

4.SE-04 

O.OE^OO 

0.06+00 

PPOOT 

5.7E+00 

1.0E«^06 

1.9C+01 

4.4E+00 

5.2E-04 

1.5E-04 

6.8E-04 

O.OE'KK) 

0.06+00 

OIELORIN 

1.2E-01 

3.7E*03 

i.9e+oi 

1.2E-01 

1.6E+01* 

1.0E-01* 

1.6E+01* 

0. 06+00 

0. 06+00 

ENDRIN 

2.5E+02 

3.0E*06 

8.6E*02 

2.0E'»02 

3.9E-05 

1.2E-05 

5. IE-05 

0.06+00 

O.M+00 

ISOORIN 

5.9E+01 

1.9E«06 

2.0E+02 

4.6E+01 

5. IE-05 

1.5E-05 

6.6E-05 

0.06+00 

0. 06+00 

TOLUENE 

2.6E*0S 

7.1E+06 

1.6E«06 

2.2E+0S 

3.9E-06 

7.5E-07 

4.6E-06 

0.06+00 

O.OE+00 

COPPER 

5.7E*04 

O.OE+00 

O.OE«O0 

5.7E+04 

4.2E-03 

0.0E«0O 

4.2E-03 

O.OE+00 

O.OE+00 

LEAD 

2.2E*03 

0.0E«00 

O.OE^^OO 

2.2E+03 

3.8E-02 

O.OE^OO 

3.8E-02 

O.OE+00 

O.OE+00 

MERCURY 

4.6E+02 

O.OE+00 

0.0E>00 

4.6E*02 

2.4E-03 

O.OE+00 

2.4E-03 

O.OE+00 

O.OE+00 

ZINC 

1.4E+05 

O.OE+00 

O.OE+00 

1.4E+05 

1.4E-03 

O.OE+00 

1.4E-03 

O.OE+00 

O.OE+00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


I 


2.7  SITE  CSA-2c:  MUNITIONS  TEST  SITE  (foimcrly  Site  36-6/25-17:  Probable 

Test  Site  with  Trench;  ESE,  19881/RIC  88063R05  and  ESE,  1988m/RIC  88063R05A) 

2.7.1  Site-Specific  Considerations  ( 

Figure  CSA-2c-l  and  Table  CSA-2c-l  depict  the  target  contaminants  for  Site  CSA-2c. 

Borings  5554  through  5562,  5564,  5565.  5567,  3301  through  3306,  3309  through  3311,  and 
3486  through  3490  included  in  the  exposure  assessment,  consistent  with  the  Central  SAR. 

According  to  the  site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were  ' 

suspected  to  be  present  in  Site  CSA-2c  (ESE  19881/RIC  88063R05). 

2.7.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations  ^ 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in 

Site  CSA-2c  are  depicted  in  Figure  CSA-2c-l.  Toluene,  occurring  in  Boring  3489  (4-5  ft) 

and  benzothiazole,  occurring  in  Boring  3310  (0-1  ft),  were  not  included  in  the  figure  since 

they  were  detected  in  the  nontarget  analysis  during  the  Phase  I  investigation,  but  they  are  < 

still  considered  a  target  contaminant  for  this  exposure  assessment  (see  Appendix  A). 

Methylene  chloride,  shown  in  Table  CSA-2c-l,  is  excluded  fi'om  consideration  in  the 

exposure  analysis  for  this  site  because  it  was  considered  a  laboratory  contaminant  in  the 

samples  analyzed.  ^ 

Table  CSA-2c-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil 

above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic  ^ 

contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 

where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 

metals,  arsenic,  and  mercury  for  Horizon  2  because  direct  soil  exposure  below  10  ft  is 

assumed  to  be  negligible  (see  Volume  VI-A).  Based  on  available  groundwater  data  from  I 

the  first  quarter  1987  to  the  first  quarter  1989  sampling  period,  no  evidence  of  groundwater 

contamination  beneath  this  site  was  found  (see  Volume  VI-A). 
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2.7.3  Site  Exposure  Summary 

Tables  CSA-2c-2  through  CSA-2c-6  present  Draft  PPLVs  and  Els  for  each  site 
contaminant.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

— 

— 

- 

— 

The  results  of  the  soil  exposure  summary  indicate  that  there  are  no  COCs.  Site  CSA-2c  is 
designated  as  a  Priority  2  site  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 
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FIGURE  CSA-2C-I 

Phase  I  and  Phase  II  Analytes 
Detected  Within  or  Above  Indicator 
Levels 

Rocky  Mountain  Arsenal 

Prepared  by'Ebasco  Services  Incorporated 
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SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-2C 


o 

r-l  \0  OO 
cn  >o  Tt 
m 


o  -S 
•S  0,0 

I 


^  00  lo 

,  I  I 

O  r-  rt 


o 

Tf  00  O 

d  o  00 


o  O'  oc 
•SC  ^  VC  00  oo  00 
Jr  5  ■'I-  rr  m 

°  ^  r<^  IT)  pn  rn  CO 


—  00  —  cn 

d  ■4  d  rs 


o 

rt  00  O  — 

d  d  00  d 


S  " 

^  oa 

^  S. 

Ii§- 

^  2  M  ■> 

^  S 

H  -a  O  ^ 

i|  s| 

uS  E<2 


IS  u  « 

O  g  3 

s  *5  S  fc! 

5  «  o  « 

CQ  S  H  S 


<  g  -se 

^  CO  5  ^ 
—  U  2  3  c 


REA2/rBL0022.REA  Vl-E  9/7/90  10:53  am  sma  11 


CSA-?c-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  V1SIT»!S 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(mg/kg) 

(mg/kg) 

(mg/kg) 

BENZOT  HI  AZOLE 

3.9E+QA 

6.4E*0S 

3.7E+04 

1. 06-05 

6.2E-07 

1. IE-05 

0.06*00 

TOLUENE 

2.5E+06 

4.3E+07 

2.4E+06 

3.2E-06 

1.8E-07 

3.4E-06 

0.06*00 

MERCURY 

3.3E+03 

o.oe+00 

3.3E+03 

5. IE-05 

0.K*00 

5. IE-05 

0.06*00 

If  the  PPLV  value  indicated  is  greater  than  1. 001*06  the  calculations  iaply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CONTAHINANT 


CSA-2C-3 


EXPOSURE 

EVALUATIONS 

FOR  CASUAL 

VISITORS 

DIRECT 

INDIRECT 

CUNULATIVE 

DIRECT 

INDIRECT 

CUNULATIVE 

VEI 

PPLV 

(mg/kg) 

PPLV 

(mg/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

BENZOT  HI  AZOLE 

TOLUENE 

3.9E+04 

2.SE+Q6 

6.4E+0S 

4.3E+07 

3.7E+04 

2.4E+06 

1.0E-05 

3.2E-06 

6.2E-07 

1.8E-07 

1. IE-05 

3.4E-06 

O.OE+00 

O.OE*00 

HERCURT 

3.3E«03 

O.OE+00 

3.3E*03 

5. IE-05 

O.OE+00 

5. IE-05 

0.0E«00 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»0&  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-2C-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

VEI 

PPLV 

(mg/kg) 

PPLV 

<nig/kg) 

PPLV 

(mg/kg) 

El 

El 

El 

OPN 

BENZOT HI AZOLE 

TOLUENE 

1.7E+04 

1.1E+06 

2.3E+05 

1.6E+07 

1.5E*04 

9.9E+05 

2.4E-05 

7.5E-06 

1.7E-06 

5. IE-07 

2.6e-05 

8. IE-06 

0.0E4^00 

O.OE+00 

MERCURY 

2.0E+03 

O.OE+00 

2.0E+03 

8.6E-05 

O.OE+00 

8.6E-05 

o.oe*txi 

If  the  PPLV  value  indicated  is  greater  than  I.OOE^O^  the  calculations  inply  that  the  contaaiinant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  fora. 
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CSA-2C-5 

EXPOSURE  EVALUATIONS  FOR  CQMNERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

BEN20THIAZ0LE 

2.2E+04 

4.5E+03 

3.7E*03 

1.9E-05 

8.9E-05 

1. IE-04 

O.OE-rOO 

TOLUENE 

1 .4E+06 

6.1E+04 

5.8E+04 

5.8E-06 

1.3E-04 

1.4E-04 

O.OE+00 

MERCURY 

1 .4E+03 

O.OE-rOO 

1.4E«^03 

1.2E-04 

O.OE+00 

1.2E-04 

O.OE+00 

If  the  PPLV  value  indicated  is  greater  than  1.00E'r06  the  calculations  iinply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


CSA-2C-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


CONTAMINANT 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDI  CT  CUMULATIVE 

PPLV 

OSVI 

ESVI 

PPLV 

El 

El  El 

(mg/Kg) 

(mg/Rg) 

(mg/kg) 

(mg/kg) 

BENZOTHIAZOLE 

TOLUENE 

4.0E+03 

2.6E+05 

8.SE-»04 

S.8E-»06 

1.4E«^CM 

1.8e*05 

3.0E*03 

1.0E+05 

1.0E-04 

3. IE-05 

3.4E-05 

4.5E-05 

1.3E-04 

7.6E-05 

O.OE-rOO 

O.OE+00 

O.OE+00 

O.OE+00 

MERCURY 

4.6E*02 

0.0E«00 

O.OE^OO 

4.6E'»02 

3.7E-04 

O.OE+00 

3.7E-04 

O.OE-rOO 

0.0E«00 

If  the  PPLV  value  indicated  is  greater  than  1.00E'r06  the  calculations  imply  that  the  contaminant  does  not  pose  macceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


I 


2.8  SITE  CSA-2d:  INCINERATOR  NN360I  (formerly  Site  36  -  Nonsource  Area; 

ESE,  1988n/RIC  88173R01) 

2.8.1  Site-Specific  Considerations 

Figure  CSA-2d-l  and  Tables  CSA-2d-l  and  CSA-2d-2  depict  the  target  contaminants  for 
Site  CSA-2d.  Borings  3U8  through  3121  were  included  in  this  exposure  assessment, 
consistent  with  the  Central  SAR.  According  to  site  history,  no  chemicals  from  the  RMA 
target  contaminant  list  were  suspected  to  be  present  in  Site  CSA-2d  (ESE,  1988n/RIC 
88173R01). 


2.8.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations  I 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 

CSA-2d  are  depicted  in  Figure  CSA-2d-I.  Toluene  occurring  in  Boring  3119  (4-5  ft)  was 

not  included  in  this  figure  because  it  was  detected  in  the  nontarget  analysis,  but  it  is  still 

considered  a  target  contaminant  for  this  exposure  assessment  (see  Appendix  A).  Table  • 

CSA-2d-l  summarizes  the  maximum  concentrations  of  contaminants  measured  in  soil  above 

indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 

contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 

where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 

metals,  arsenic,  and  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 

assumed  to  be  negligible  (see  Volume  VI-A).  Table  CSA-2d-2  summarizes  the  maximum 

concenp-ations  detected  in  groundwater  together  with  the  well  number,  location,  sampling  j 

interval,  and  depth  to  groundwater. 


2.8.3  Site  Exposure  Summary 

Tables  CSA-2d-3  through  CSA-2d-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  CSA-2d  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  COCs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 


I 


I 
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Contaminants 

Regulated 

Casual 

Recreational 

Commercial 

Industrial 

of  Concern 

Visitor 

Visitor 

Visitor 

Worker 

Worker 

None 

- 

- 

— 

- 

- 

The  result"  of  the  soil  exposure  summary  indicate  that  there  are  no  CCXTs.  Site  CSA-2d  is 
designated  as  a  Priority  2  site  based  on  the  most  sensitive  exposed  population  PPLV  (i.e., 
the  industrial  worker). 


The  following  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor 
inhalation  as  indicated  by  a  VEI  value  greater  than  1: 

•  1 .2-Dichloroethane  (enclosed) 

•  Trichloroethylene  (enclosed) 
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FIGURE  CSA-2d-l 

Phase  I  and  Phase  n  Analytes 
Detected  Within  or  Above  Indicator 
Levels 

Rocky  Mountain  Arsenal 

Prepared  by^  Ebasco  Services  Incorporated 


Source.  ESE,  1980  8  HLA,  1988 
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TABLE  CSA-2d-l 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-2d 
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TABLE  CSA-2d-2 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-2d 

AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  30  Feet 


CHEMICAL 

CONCENTRATION 

MAXIMUM 

LOCATION 
(WELL  NUMBER) 

SAMPLE 

DATE 

1,1, 2-TRICHLOROETHANE 

62 

36090 

02/8/88 

1 , 2-DICHLOROETHYLENE 

36 

36090 

02/8/88 

1 , 2-DICHLOROETHANE 

370 

36090 

02/9/88 

ATRAZINE 

20 

36090 

01/9/89 

BEN20THIAZ0LE 

29 

36090 

01/9/89 

BENZENE 

150 

36090 

02/9/88 

CHLOROFORM 

6.9 

36090 

02/9/88 

CHLOROBENZENE 

61 

36090 

02/9/88 

DI BROMOCHLORO PRO PANE 

0.22 

36090 

01/9/89 

DIISOPROPYLMETHYL  PHOSPHONATE 

2.1 

36090 

01/9/89 

DITHIANE 

980 

36090 

02/8/88 

DIMETHYLMETHYL  PHOSPHONATE 

260 

36090 

01/S /89 

ETHYLBENZENE 

6.3 

36090 

01/9/89 

TOLUENE 

19 

36090 

02/9/ -58 

MALATHION 

1.1 

36090 

01/9/8 

1,4-OXATHIANE 

1100 

36090 

02/8/88 

TETRACHLOROETHYLENE 

29 

36090 

01/9/89 

EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 
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TABLE  CSA-2d-2 


I 


GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 
FOR  SITE  CSA-2d 


AVERAGE  SITE  DEPTH  TO  GROUNDWATER:  30  Feet 


CHEMICAL 


CONCENTRATION  LOCATION 

MAXIMUM  (WELL  NUMBER) 


- I 

SAMPLE 

DATE 


TRICHICROETHYLENE 


200 


36090  02/8/88  ( 


i 


i 


I 


I 


I 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 

i 
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CSA-2d-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ATRAZINE 

4.1E+04 

O.OE«0O 

4.1Ee04 

O.OE+00 

O.OE+00 

O.OE+00 

5.2E-17 

BENZENE 

8.6E+02 

O.OE^^OO 

8.8Ee02 

O.OE+00 

0.0E«00 

O.OE+00 

1. IE-07 

BENZOTHIAZOLE 

3.9E+04 

O.OE+00 

3.9E+04 

O.OE'^00 

O.OE^^OO 

O.OE-i^OO 

9.5E-12 

CHLOROBENZENE 

1.6E+05 

0.0E«00 

1 .6E+05 

O.OE'^00 

O.OE+00 

O.OE-^OO 

4.0E-10 

CHLOROFORM 

4.0E+03 

O.OE-^OO 

A.OE-rOS 

O.OEeOO 

O.OE+00 

O.OE+00 

8.0E-10 

D I BROMOCHLOROPROPANE 

1  .8E4^01 

O.OE^^OO 

1.8E+01 

O.OEeOO 

O.OE-^OO 

O.OE+00 

3.5E-10 

1,2-DICHLOROeTHANE 

2.a£^02 

O.OE+00 

2.8E*02 

O.OE-rOO 

O.OE'^00 

O.OE+00 

1.6E-07 

1,2-DICHLOROETHYLENE 

1.7E+Q5 

O.OE+00 

1.7E+05 

O.OE+00 

0.OE«OO 

O.OE+00 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

O.OE^OO 

6.6E4^0S 

O.OEeOO 

O.OE+00 

O.OE+00 

3.6E-14 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE^OO 

1.5E+05 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE+00 

DITHIANE 

8.3E+Q4 

O.OE+00 

8.3E+04 

O.OE-i-OO 

O.OE+00 

O.OE+00 

O.OE+00 

ETHYLBENZENE 

8.3E+05 

0.0E*OO 

8.3E+05 

O.OE+00 

O.OE+00 

O.OE+00 

3.4E-12 

MALAY HI ON 

1.7E+05 

O.OE+00 

1.7E+05 

O.OE-rOO 

O.OE+00 

O.OE+00 

3.7E-17 

1,4-OXATHIANE 

2.5E+05 

O.OE+00 

2.5E+05 

O.OE+00 

O.OE'tOO 

0.0E*00 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE-rOO 

O.OE+00 

O.OE+00 

9.8E-09 

TOLUENE 

2.5E+06 

3.8E+10 

2.5E+06 

2.4E-07 

1.6E-11 

2.4E-07 

2.2E-12 

1,1,2-TRICHLOROETHANE 

4.3E+02 

O.OE+00 

4.3E+02 

0.0E*00 

0.0E*00 

O.OE-i'OO 

1.9E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE-rOO 

2.3E+03 

O.OE'i^OO 

O.OE'^00 

O.OE+00 

1.3E-07 

If  the  PPLV  value  indicated  is  greater  than 
does  rwt  pose  unacceptable  chronic  exposure 


1.00E+06  the  calculations  iiiply  that  the  contamirtant 
through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-2d-4 

EXPOSURE  EVALUATiCWS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ATRA21NE 

4.1E«(K 

0.OE«OO 

4.1E*04 

0.0E«00 

O.OE-^OO 

O.OE+00 

5.2E-17 

BENZENE 

8.6E«02 

O.OE-rOO 

8.6E+02 

O.OE+OO 

0.0E4^00 

O.OE+00 

1. IE-07 

BENZOTHIAZOLE 

3.9E«04 

O.OE+OO 

3.9E+04 

O.OE-rOO 

O.OE^OO 

0.0E«00 

9.5E-12 

CHLOROBENZENE 

1 .6E-»0S 

O.OE+00 

1.6E+0S 

0.0E«00 

O.OE'^00 

O.OE'fOO 

4.0E-10 

CHLOROFORM 

4.0E*03 

0.0£*00 

4.0E*^03 

O.OE^^OO 

O.OE+OO 

O.OE+00 

8.0E-10 

OIBROHOCHLOROPROPANE 

1.8E«01 

O.OE-^OO 

1.8E«01 

O.OE+00 

O.OE-^OO 

O.OE+00 

3.5E-10 

1.2-DlCHLOROETHANE 

2.8E+02 

O.OE+00 

2.8E«02 

0.0E«00 

O.OE+00 

O.OE'i’OO 

1.6E-07 

1,2-DICHLOROETHYLENE 

1.7E+05 

O.OE+00 

1.7E+05 

O.OE^OO 

O.OE'i'OO 

O.OE+00 

O.OE^OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E«^0S 

0.0E«00 

6.6E+05 

O.OE-^OO 

0.OE«O0 

00 

3.6E-14 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+05 

O.OE+00 

1.5E+05 

0.0E«00 

O.OE^OO 

O.OE'i'OO 

OITHIANE 

8.3E*CK 

O.OE+00 

8.3E+04 

O.OE'tOO 

O.OE+00 

0 

O.OE+OO 

ETHYLBENZENE 

8.3E+0S 

O.OE^OO 

8.3E*05 

O.OE+00 

O.OE-^OO 

O.UfcrOO 

3.4E'12 

MALATHION 

1.7E+05 

O.OE+00 

1.7E+05 

O.OE+00 

O.OE-^OO 

O.OE-^OO 

3.7E-17 

1,4-OXATHlANE 

2.SE«05 

O.OE-^OO 

2.5E+05 

O.OE'^00 

O.OE*00 

0.0E*^00 

O.OE-^OO 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+OO 

5.1E+02 

O.OE+00 

0.0£*00 

O.OE+00 

9.8E-09 

TOLUENE 

2.5E+06 

3.8E+10 

2.5E+06 

2.4E-07 

1.6E-11 

2.4E-07 

2.2E-12 

1,1,2-TRICHLOROETHANE 

4.3E+02 

O.OE+00 

4.3E+02 

O.OE-^OO 

O.OE+00 

P  OE+00 

1.9E-08 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE-^OO 

O.OE+00 

O.OE+00 

1.3E-07 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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j 


CSA-2cl-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

IMOfRECr 

PPLV 

(mg/kg) 

CUHUUriVE 

PPLV 

(ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ATRAZINE 

I.BE-^OA 

O.OE+OO 

1.8E+04 

O.OE^OO 

O.OE^OO 

O.OE+00 

3.4E-16 

BENZENE 

1.2E+02 

O.OE^OO 

1.2E+02 

O.OEfOO 

O.OE+00 

O.OE+00 

1.7E-06 

BENZOTHIAZOLE 

1.7E+04 

O.OE+00 

1.7E*04 

O.OE^OO 

0.0E«00 

0.0E«00 

6. IE-11 

CHLOROBENZENE 

6.BE+04 

0.OE«OO 

6.BE+04 

O.OE^OO 

O.OE+00 

O.OE^OO 

2.6E-09 

CHLOROFORM 

5.6E+02 

O.OE-t^OO 

S.6E+02 

O.OE-fOO 

0.0E«00 

O.OE-fOO 

1.2E-08 

D I BRONOCHLOROPROPANE 

Z.SE-rOO 

O.OE^OO 

2.5E«00 

O.OEi^OO 

0.0E«00 

O.OE+00 

5.2E-09 

1,2-DICHLOROETHANE 

3.9E+01 

0.0E*00 

3.9E+01 

O.OE^ 

0.0E«00 

O.OE^OO 

2.4E-06 

1,2-0 ICHLOROETHYLENE 

7.0E+04 

0.0E<^00 

7.0£*04 

0.0E«00 

O.OE'tOO 

O.OE-rOO 

O.OE^OO 

OnSOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

0.0E«00 

Z.BE'tOS 

O.OE-rOO 

O.OE+00 

O.OE'tOO 

2.3E-13 

OIMETHYHETHYL  PHOSPHONATE 

6.3E+04 

0.OE*00 

6.3E+04 

O.OE+00 

O.OE-rOO 

O.OE+00 

O.OE+00 

OITHIANE 

3.5E+04 

O.OE+00 

3.5E*04 

O.OE-^OO 

O.OE-rOO 

O.OE+00 

O.OE+00 

ETHYLBENZENE 

3.5E+05 

O.OE+00 

3.5E+05 

O.OEfOO 

O.OE«^00 

O.OE+00 

2.2E-11 

MALATHION 

7.0E+04 

O.OE+00 

7.0E+04 

O.OE-rOO 

O.OE'^00 

O.OE+00 

2.4E-16 

1,4-OXATHIANE 

1.1E+05 

O.OE'^00 

1.1E+05 

O.OE-rOO 

O.OE+00 

O.OE'^00 

O.OE'^00 

TETRACHLOROETHYLENE 

7.1E+01 

O.OE+00 

7.1E+01 

O.OE-rOO 

O.OE+00 

O.OE'tOO 

1.5E-07 

TOLUENE 

1.1E+06 

1.4E+10 

1.1E+06 

5.7E-07 

4.4E-11 

5.7E-07 

1.4E-11 

1,1,2-TRICHLOROETHANE 

6.0E+01 

O.OE+00 

6.0E«01 

0.0E*00 

O.OE+00 

O.OE+00 

2.8E-07 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E+02 

O.OE+00 

O.OE+00 

O.OE+DO 

2.0E-06 

If  the  PPLV  value  indicated  is  greater  than  1.00E'»06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered, 


contaminant 

even  in  its  pure  form. 
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CSA-2d-6 

EXPOSURE  EVALUATIONS  FOR  COMHERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(■B/kB) 

INDIRECT 

PPLV 

(■B/kS) 

CUMULATIVE 

PPLV 

(■B/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ATRAZINE 

2.3E«04 

0.0E«00 

2.3E+(K 

O.0E«O0 

O.OE+00 

O.OE'fOO 

4.4E-10 

BENZENE 

1.1E+03 

O.OE+00 

1.1E«03 

O.OE^OO 

O.OE-^OO 

O.OE+00 

3.2E-01 

BENZOTHIAZOLE 

2.2E+04 

0.0E«00 

2.2E-»^04 

O.OE'tOO 

O.OE^^OO 

O.OE+00 

8. IE-05 

CHLOROBENZENE 

B.BE^OA 

O.OE+OO 

8.aE«04 

0.0E«^00 

O.OE^OO 

0.0E«00 

3.4E-03 

CHLOROFORM 

5.1E+03 

O.OE+00 

5.1E«^03 

O.OE^OO 

O.0E«OO 

O.OE+00 

2.3E-03 

0 1 BRCNOCHLOROPROPANE 

2.3E+01 

O.OE^OO 

2.3E+01 

O.0E«OO 

O.OE^OO 

O.OE+00 

9.aE-04 

1,Z-DICHLOROETHANE 

3.5E+02 

O.OE+00 

3.5E+02 

O.OE-^OO 

0.0E«^00 

O.OE'tOO 

4.5E-01 

1,2-DICHLOROETHYLENE 

9.2E«04 

O.OE^OO 

9.2E+04 

O.OE'^00 

O.OE-KM) 

O.OE+00 

O.OE+OO 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OE+00 

3.7E+05 

O.OE-rOO 

O.OE'^00 

O.OE«00 

3.  IE-07 

DIMETHYMETHYL  PHOSPHONATE 

8.2E+04 

O.OE+00 

8.2E«04 

O.OE'TOO 

O.OE'tOO 

O.OE'tOO 

0.0E«00 

DITHIANE 

A.bE-rOA 

O.OE+00 

4.6Ev04 

O.OE-rOO 

O.OE^OO 

O.OE'^00 

0.OE-*^O0 

ETHYLBENZENE 

4.6E+05 

O.OE+00 

4.6E«05 

O.OE'tOO 

O.OE+00 

O.OE+00 

2.9E-05 

MALAY HI ON 

9.2E«04 

O.OE-rOO 

9.2E+04 

O.OE-rOO 

O.OE^-OO 

0.0E«00 

3.2E-10 

1,A-OXATHIANE 

1.4E*05 

o.oe+00 

1.4E+05 

O.OE+00 

O.OE-rOO 

O.OE+00 

O.OE+00 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE-^OO 

6.5E+02 

O.OE+OO 

O.OE-rOO 

0.0E«00 

2.8E-02 

TOLUENE 

1 .4E+06 

1.9E+04 

1.9E+04 

4.3E-07 

3.2E-05 

3.2E-05 

1.9E-05 

1,1,2-TRICHLOROETHANE 

5.5E+02 

O.OE^OO 

5.5E+02 

O.OE'^00 

O.OE'tOO 

O.OE^OO 

5.3E-02 

TRICHLOROETHYLENE 

2.9E+03 

0.0E*0O 

2.9E+03 

O.OE-^OO 

O.OE'tOO 

O.OE^^OO 

3.8E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E'‘'06  the  calculations  imply  that  the 
does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered. 


contaminant 

even  in  its  pure  form. 
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CS*-Zd-7 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 


I 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

OSVI  ESVI 

(■B/kg)  (ng/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

GPN 

VEI 

ENC 

ATRAZINE 

4.2E403 

0.0E-»00 

O.OE^OO 

4.2E*03 

0.0E400 

0.0E400 

O.OE+OO 

3.9E-16 

4.4E-10 

BENZENE 

6.7E+01 

0.0E«^00 

O.OE'tOO 

6.7E*01 

0.0E400 

0.0E400 

O.OE400 

8.4E-07 

9.6E-01 

BEHZ0THIA20LE 

4.0E+03 

O.OE-rOO 

0.0£*00 

4.0E403 

0.0E400 

0.0E400 

0.0E400 

7. IE-11 

8. IE-05 

CHLOROBENZENE 

1.5E+04 

O.OE*0O 

o.oe*oo 

T.5E+04 

O.OE4O0 

O.OE+OO 

0.OE4OO 

3.0E-09 

3.4E-03 

CHLOROFORM 

3.1E+02 

O.OE+00 

0.0£*00 

3.1E+02 

0.0E400 

0.OE4O0 

0.0E400 

6.0E-09 

6.8E-03 

0 1 BROMOCHLOROPROPANE 

1.4E+00 

O.OE+00 

O.OB*0O 

1.4E400 

0.0E400 

O.OE40O 

0.0E400 

2.6E-09 

2.9E-03 

1,2-DlCHLOROETHANE 

2.2E«01 

O.OE+00 

o.oe*DO 

2.2E+01 

O.OE+OO 

O.0E40O 

O.OE400 

1.2E-06 

1.3E400 

1,2-DICHLOROETHYLENE 

1.7E+04 

O.0E«0O 

o.oe*oo 

1.7E+04 

0.0E40O 

0.0E400 

0.0E400 

0.0E400 

0.0E4OC 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E«04 

O.OE+00 

O.OE«O0 

6.8E404 

0.OE400 

0.0E400 

0.0E40O 

2.7E-13 

3. IE-07 

DIMETHYMETHYL  PHOSPHONATE 

1.5E+(M 

0.0E*OO 

0.064^00 

1.5E+04 

0.0E400 

0.0E*00 

O.OE40O 

0.OE400 

O.OE*OC 

DITHIANE 

8.5E+03 

o.oe*oo 

0.OE4OO 

8.5E403 

O.OE400 

0.0E400 

O.OE+OO 

0.0E400 

O.OE+OO 

ETHYLBENZENE 

8.5E+04 

o.oe*oo 

O.OE+OO 

8.5E404 

0.0E400 

O.OE+00 

O.OE+OO 

2.5E-11 

2.9E-05 

MALATHION 

1.7E+04 

O.OB*00 

0.0E400 

1.7E+04 

0.0E400 

0.0E400 

O.OE+OO 

2.8E-16 

3.2E-10 

1,4-OXATHIANE 

2.5E+04 

0.0E*00 

0.0E40O 

2.5E+04 

0.0E400 

0.0E*00 

O.OE+OO 

O.OE4O0 

0.OE*00 

TETRACHLOROETHYLENE 

4.1E+01 

0.0E*00 

O.OE+00 

4.1E+01 

O.OE+00 

O.OE40O 

0.0E400 

7.4E-08 

8.4E-02 

TOLUENE 

2.6E+05 

5.0e*09 

5.7E*04 

4.6E*04 

2.3E-06 

1. IE-05 

1.3E-05 

1.6E-11 

1.9E-05 

1,1,2-TRICHLOROETHANE 

3.4E+01 

O.OE+00 

0.0E400 

3.4E401 

O.OE400 

O.OE+00 

0.0E400 

1.4E-07 

1.6E-01 

TRICHLOROETHYLENE 

1.8E+02 

0.0E«00 

O.OE+OO 

1 .8E+02 

O.OE+00 

O.OE+00 

O.OE+00 

1.0E'06 

I.IE+OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  docs  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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2.9  SITE  CSA-3:  CHEMICAL  SEWERS  -  NORTH  PLANTS  (formerly  Site  36-20; 
EBASCO,  1988b/RIC  88286R08) 

2.9.1  Site-Specific  Considerations 

Figure  CSA-3-1  and  Table  CSA-3-1  depict  the  target  contaminants  for  Site  CSA-3.  The 
borings  included  in  this  exposure  assessment  are  from  sampling  area  Morrison-Knudson 
Engineers  (MKE)  11  and  MKE  22.  Since  this  site  is  a  sewer  line,  most  of  the  chemicals 
from  the  RMA  target  contaminant  list  were  suspected  to  be  present  in  Site  CSA-3 
(EBASCO,  1988b/RIC  88286R08). 

2.9.2  •  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-3  are  depicted  in  Figure  CSA-3-1.  Methyl  cyclohexane,  occurring  in  Boring  MKE  22 
(0-1  and  1-2  ft),  was  not  included  in  the  figure,  since  it  was  detected  in  the  nontarget 
analysis.  Although  not  shown  in  the  figure,  this  nontarget  compound  was  included  in  the 
Central  SAR  and  in  the  exposure  assessment  because  it  passed  through  the  screening 
process  performed  in  the  RMA  Chemical  Index  (EBASCO,  1988c/RIC  88357R01). 

Table  CSA-3-1  summarizes  the  maximum  concentration  of  contaminants  measured  in  soil 
above  indicator  levels  for  the  ICP  metals,  arsenic,  and  mercury  and  CRLs  for  organic 
contaminants  from  the  Phase  I  and  Phase  II  investigations.  The  boring  number  and  depth 
where  the  maximum  value  was  observed  are  shown.  No  data  were  included  for  ICP 
metals,  arsenic,  or  mercury  in  Horizon  2  because  direct  soil  exposure  below  10  ft  is 
assumed  to  be  negligible  (see  Volume  VI-A).  No  groundwater  data  table  was  included  for 
Site  CSA-3  since  this  site  is  a  sewer  line  (see  Volume  VI-A). 

2.9.3  Site  Exposure  Summary 

Tables  CSA-3-2  through  CSA-3-6  present  Draft  PPLVs  and  Els  for  each  site  contaminant. 
The  COCs  are  summarized  below  for  each  exposed  population  and  with  the  critical 
exposure  pathway  identified. 


REA9/RPT0058JtEA  VI-E  9/4/90  5:33  pm  sma 
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Contaminants  Regulated  Casual  Recreational  Commercial  Industrial 

of  Concern  Visitor  Visitor  Visitor  Worker  Worker 

None 

The  results  of  the  soil  exposure  surrunary  indicate  that  there  arc  no  COCs.  Site  CSA-3  is 
designated  as  a  Priority  2  site  based  on  the  most  sensitive  exposed  population  PPLV  (i.c., 
the  industrial  woikcr). 


REA9/RPT0058JtEA  Vl-E  9/4/90  5:34  pm  sma 
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TABLE  CSA-3-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-3 


REA2/rBL0022.REA  Vl-E  8/30/90  10:23  pm  sma  13 


CSA-3-2 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


DIRECT 

INDIRECT 

CUMULATIVE 

DIRECT 

INDIRECT 

CUMULATIVE 

PPLV 

PPLV 

PPLV 

El 

El 

El 

(mg/kg) 

(mg/kg) 

(mg/kg) 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E+05 

1.3E*08 

6.6E+05 

1.5E-06 

8.0E-09 

1.5E-06 

0.0E«00 

MERCURY 

3.3E+03 

O.0E«O0 

3.3E*03 

1.9E-04 

O.OE+00 

1.9E-0A 

O.OEt^OO 

If  the  PPLV  value  indicated  is  greater  than  I.OOE-rOd  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-3-5 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

((ng/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.6E«05 

1.3£*0a 

6.6£«^05 

1.5E-06 

8.0E-09 

1.5E-06 

O.OE-rOO 

MERCURY 

3.3E+03 

0.0E«00 

3.3E+03 

1.9E-04 

O.OE-FOO 

1.9E-04 

O.OE+00 

If  the  PPLV  value  indicated  is  greater  than  1.00E'*'06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-3-4 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEl 

OPN 

OIISOPROPYLM''THYL  PHOSPHONATE 

2.8E+0S 

4.5E+07 

2.8E«0S 

3.6E-06 

2.2E-08 

3.6E-06 

O.OE+00 

MERCURY 

2.0E'»^03 

O.OE^OO 

2.0E«03 

3.2E-04 

O.OE^OO 

3.2E-04 

O.OE-tOO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  inply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathuay  considered,  even  in  its  pure  form. 
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CSA-3-5 

EXPOSURE  EVALUATIONS  FOR  COIttERCIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

CONTAMINANT  PPLV  PPLV  PPLV  El  El  El  ENC 

(MO/kg)  (ng/kg)  (ag/kg) 


DIISOPROPYLMETHYL  PHOSPHONATE  3.7E+05  7.7E+04  6.3E+04  2.7E-06  1.3E-05  1.6E-05  0.06*00 

MERCURY  1.4E*03  0.06*00  1.46*03  4.56-04  0.06*00  4.56-04  0.06*00 
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CONTAMINANT 


CSA-3-6 

EXPOSURE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUMULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEI 

PPLV  OSVI  ESVI  PPLV  El  El  El  OPN  ENC 

(mg/kg)  (mg/kg)  (mg/kg)  (mg/kg) 


DIISOPROPYLMETHYL  PNOSPNONATE 

6.  asm 

1.7E+07 

2.3E*05 

5.2E+04 

1.5E-05 

4.4E-06 

1,9E-05 

O.OE^OO 

O.OE^OO 

MERCURY 

4.6E+02 

O.OE+00 

0.0E«00 

4.6E'»02 

1.4E-03 

O.OE'^00 

1.4E-03 

O.OE+00 

O.OE'i^OO 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  macceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


2.10  SITE  CSA-4:  SECTION  36  -  LOW-LEVEL  OCP  DETECTION  (fomicrly  Site  36-3: 
Insecticide  Pit;  ESE,  1988a/RIC  87203R01A) 

2.10.1  Site-Specific  Considerations 

Figure  CSA-4- 1  and  Tables  CSA-4- 1  and  CSA-4-2  depict  the  target  contaminants  for  Site 
CSA-4.  Borings  3007  through  3016,  3025,  3032,  3036,  3039,  3044,  3126  through  3132, 
3263  through  3288,  3318,  3319,  3332,  3333,  3466,  3471,  3472,  3478,  3718  through  3729 
were  included  in  this  exposure  assessment,  consistent  with  the  Central  SAR.  According  to 
site  history,  no  chemicals  from  the  RMA  target  contaminant  list  were  suspected  to  be 
present  in  Site  CSA-4  (ESE,  1988a/RIC  87203R01A). 

2.10.2  Spatial  Distribution  of  Measured  Contaminant  Concentrations 

The  locations  and  concentrations  of  the  target  contaminants  that  were  detected  in  Site 
CSA-4  are  depicted  in  Figure  CSA-4- 1.  Table  CSA-4- 1  summarizes  the  maximum 
concentrations  of  contaminants  measured  in  soil  above  indicator  levels  for  the  ICP  metals, 
arsenic,  and  mercury  and  CRLs  for  organic  contaminants  from  the  Phase  I  and  Phase  II 
investigations.  The  boring  number  and  depth  where  the  maximum  value  was  observed  are 
shown.  No  data  were  included  for  ICP  metals,  arsenic,  and  mercury  in  Horizon  2  because 
direct  soil  exposure  below  10  ft  is  assumed  to  be  negligible  (see  Volume  VI- A).  Table 
CSA-4-2  summarizes  the  maximum  concentrations  detected  in  groundwater  together  with 
the  well  number,  location,  sampling  interval,  and  depth  to  groundwater. 

2.10.3  Site  Exposure  Summary 

Tables  CSA-4-3  through  CSA-4-7  present  Draft  PPLVs,  Els,  and  VEIs  for  each  site 
contaminant.  Since  the  depth  to  groundwater  below  Site  CSA-4  is  greater  than  10  ft,  the 
enclosed  space  vapor  inhalation  SPPPLV  is  included  in  the  calculation  of  the  cumulative 
quantity.  The  CCKDs  are  summarized  below  for  each  exposed  population  and  with  the 
critical  exposure  pathway  identified. 
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Contaminants 
of  Concern 

Regulated 

Visitor 

Casual 

Visitor 

Recreational 

Visitor 

Commercial 

Worker 

Industrial 

Worker 

Dieldrin 

Direct 

Direct 

Direct 

Direct 

Direct 

Aldrin 

— 

— 

— 

— 

Direct 

Chlordane 

— 

— 

— 

— 

Direct 

Cadmium 

••• 

Direct 

Note;  Direct  exposure  pathways  for  soils  include  soil  ingestion,  suspended  particulate  inhalation,  and  dermal 
contact 


The  results  of  the  soil  exposure  summary  indicate  that  exposure  to  contamination  from  the 
direct  pathways  are  the  primary  contributors  to  the  exceedance  of  the  cumulative  PPLVs. 
Site  CSA-4  is  designated  as  a  Priority  1  site  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker). 


No  groundwater  contaminants  result  in  an  unacceptable  exposure  due  to  vapor  inhalation  as 
indicated  by  VEI  values  less  than  1. 
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TABLE  CSA-4-1 

SOIL  CONTAMINANT  CONCENTRATIONS 
FOR  SITE  CSA-4 


I 


REA2/TBL0022.REA  VI-E  8/30/90  10:23  pm  sma  14 


TABLE  CSA-4-2 

GROUNDWATER  CONTAMINANT  CONCENTRATIONS  (UG/L) 


AVERAGE 

FOR 

SITE 

SITE  CSA-4 

DEPTH  TO  GROUNDWATER:  25  Feet 

CONCENTRATION 

LOCATION 

SAMPLE 

CHEMICAL 

MAXIMUM 

(WELL  NUMBER) 

DATE 

1,1, 1-TRICHLOROETHANE 

3.1 

36146 

05/10/88 

1 , 1-DICHLOROETHANE 

2.4 

36069 

01/3/89 

BENZENE 

8.0 

36069 

01/3/89 

CHLOROFORM 

78 

36069 

02/12/88 

CHLOROBENZENE 

4.2 

36069 

02/12/88 

DIISOPROPYLMETHYL  PHOSPHONATE 

0.91 

36146 

01/3/89 

DITHIANE 

6.8 

36146 

01/3/89 

TETRACHLOROETHYLENE 

2.1 

36146 

05/10/88 

TRICHLOROETHYLENE 

1.6 

36075 

02/8/88 

I 


EACH  VALUE  PRESENTED  IS  THE  MAXIMUM  CONCENTRATION  FOR  THE  LISTED  ANALYTE 
FOR  THE  PERIOD  March  17,  1987  TO  February  28,  1989. 

DATA  SOURCE:  DP  ASSOCIATES,  RMA  Database,  July  19,  1990 


CSA-4-3 

EXPOSURE  EVALUATIONS  FOR  REGULATED  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

QPH 

ALDRIN 

1.SE+00 

9.5E+04 

1 .SE«00 

1.SE-02 

2.0E-07 

1.3E-02 

O.OE+00 

BENZENE 

8.6E'»02 

O.OE^OO 

8.6E'»02 

O.OE'tOO 

O.OE-tOO 

O.OE+00 

1.7E-05 

CHLORDANE 

2.0E+Q1 

1.0E+07 

2.0E+01 

1.4E-02 

2.6E-08 

1.4E-02 

O.OE+00 

CHLOROBENZENE 

1.6E+05 

O.OE+00 

1.8E+0S 

O.OE+00 

0.0E«^00 

0.0E«00 

7.7E-08 

CHLOROFORM 

4.0E«03 

0.0E«^00 

4.0E«03 

O.0E«OO 

O.OE'tOO 

O.OE^OO 

2.5E-05 

PPDDE 

7.4E+01 

S.8E-»06 

7.4E*01 

1.6E-(K 

2. IE-09 

1.6E-04 

0.0E«^00 

PPODT 

7.4E+01 

1.2E+07 

7.4E+01 

1.9E-04 

1.2E-09 

1.9E-04 

O.OE^OO 

1,1-DICHLOROETHANE 

Z.SE^OZ 

O.OE+00 

2.aE«02 

O.OE^OO 

O.OEeOO 

O.OE^OO 

1.4E-09 

DIELDRIN 

1.6E+00 

4.3E+CI4 

1.6E'r00 

3.7E-01* 

1.4E-05 

3.7E-01* 

O.OE+00 

DIISOPROPYLNETHYL  PHOSPHONATE 

6.6E+05 

O.OE^^OO 

6.6E+05 

0.0E«00 

0.0£*00 

0.0E*00 

4.5E-11 

DITHIANE 

B.X*OA 

o.oe*QQ 

8.3E+04 

O.OE+00 

D.D£*DD 

O.DE+00 

O.OE-^OO 

ENORIN 

2.5E+03 

3.5E+07 

2.5E*03 

3.6E-05 

2.6E-09 

3.6E-05 

O.OE-^OO 

ISOORIN 

5.8E+02 

6.9E+06 

5.8E«^02 

1.0E-05 

8.7E-10 

1.0E-05 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE+00 

5.1E+02 

O.OE+00 

O.OE+00 

O.OE'^00 

2.0E-06 

1,1,1-TRICHLOROETHANE 

7.5E+05 

O.OE+00 

7.5E+05 

O.OE'tOO 

O.OE+00 

O.OE+00 

4.0E-09 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE'i'OO 

0.0E«00 

O.OE^^OO 

3.0E-06 

CADMIUM 

4.5E+02 

O.OE+00 

4.5E+02 

7.3E-03 

O.0E*0O 

7.3E-03 

O.OE'i^OO 

COPPER 

4.2E+05 

O.OE+00 

4.2E+05 

1.7E-04 

O.OE^OO 

1.7E-04 

O.OEfOO 

LEAD 

1.5E+04 

O.OE+00 

1.5E+(K 

3.9E-03 

O.OE-rOO 

3.9E-03 

O.OE'^OO 

MERCURY 

3.3E+03 

O.OE+00 

3.3E*03 

3.6E-04 

O.OE-^OO 

3.6E-04 

O.OE'^00 

ZINC 

2.0E-r06 

O.OE+00 

2.0E+06 

5.5E-05 

O.OE^OO 

5.5E-05 

O.OE-tOO 

El  is  equal  to  or  exceeds  1.0E-01 


If  the  PPLV  value  indicated  is  greater  than 
does  not  pose  unacceptable  chronic  exposure 


l,00E+06  the  calculations  inply  that  the  contaminant 
through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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CSA-4-4 

EXPOSURE  EVALUATIONS  FOR  CASUAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(mg/kg) 

CUMULATIVE 

PPLV 

(mg/kg) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

I.SE^OO 

9.5E«04 

I.SE^OO 

1.SE-02 

2.0E-07 

1.3E-02 

O.OE+00 

BENZENE 

8.6E+02 

O.0E«OO 

8.6E->^02 

O.OE+00 

O.OE^^OO 

0.0E'»00 

1.7E-05 

CHLORDANE 

Z.OE^^OI 

1.0E+07 

2.0E«01 

t.4E-02 

2.6E-08 

1.4E-02 

O.OE^ 

CHLOROBENZENE 

1.6E+05 

0.0E*00 

I.BE'tOS 

O.OE'tOO 

O.OE+00 

O.OE-^OO 

7.7E-08 

CHLOROFORM 

4.0E+03 

o.oe*oo 

4.0E+03 

O.OE^^OO 

O.OE+00 

O.OE-^OO 

2.5E-05 

PPODE 

7.4E+01 

S.8E*06 

7.4E+01 

1.6E-04 

2. IE-09 

1.6E-04 

O.OE-^OO 

PPODT 

7.4E+01 

1.2E+07 

7.4E+01 

1.9E-04 

1.2E-09 

1.9E-04 

O.OEeOO 

1.1-OICHLOROETHANE 

2.8E+02 

O.OE+00 

2.aE«02 

O.OEeOO 

0.0E«00 

0.0E«00 

1.4E-09 

OIELDRIN 

1.6E«00 

4.3E+04 

1.6E«00 

3.7E-01* 

1.4E-05 

3.7E-01* 

O.OEeOO 

OIISOPROPYLMETHTL  PHOSPHORATE 

6.6E«0S 

O.OE‘^00 

6.6E«0S 

0.0E«OO 

0.0E«0O 

O.OE'fOO 

4.5E-11 

DITHIANE 

8.3E+04 

O.OE+00 

8.3E+04 

0.0E*00 

O.OE+00 

O.OE+00 

0.0E«00 

ENORIN 

2.5E+03 

3.5E+07 

2.5E+03 

3.6E-05 

2.6E-09 

3.6E-05 

O.OE^OO 

ISOORIN 

5.8E+02 

6.9E'»06 

5.8E+02 

1.0E-05 

8.7E-10 

1.0E-05 

O.OE+00 

TETRACHLOROETHYLENE 

5.1E+02 

O.OE-^OO 

5.1E+02 

O.OE+00 

O.OE^OO 

O.OE-^OO 

2.0E-06 

1,1,1-TRICHLOROETHANE 

7.5E*05 

O.OE+00 

7.5E+05 

O.OE'^00 

O.OE'^00 

0.0E*00 

4.0E-09 

TRICHLOROETHYLENE 

2.3E+03 

O.OE+00 

2.3E+03 

O.OE+00 

O.OE'^00 

0.0E«00 

3.0E-06 

CADMIUM 

4.5E+02 

O.OE+00 

4.SE+02 

7.3E-03 

0.0E*00 

7.3E-03 

0.OE*OO 

COPPER 

4.2E+05 

O.OE+00 

4.2E+0S 

1.7E-04 

O.OE+00 

1.7E-04 

O.OE+00 

LEAD 

1.SE*04 

O.OE+00 

1.5E+D4 

3.9E-03 

O.OE'i'OO 

3.9E-03 

O.OE+00 

MERCURY 

3.3E+03 

O.OE-^OO 

3.3E+03 

3.6E-04 

O.OE+00 

3.6E-04 

O.OE'tOO 

ZINC 

2.0E+06 

O.OE+00 

2.0E+06 

5.5E-05 

0.0E'*^00 

5.5E-05 

O.OE+00 

El  is  equal  to  or  exceeds  i.OE-01 


If  the  PPLV  value  indicated  is  greater  than  1.00E>06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


CSA-4-5 

EXPOSURE  EVALUATIONS  FOR  RECREATIONAL  VISITORS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/lcg) 

INDIRECT 

PPLV 

(mg/kg> 

CUMULATIVE 

PPLV 

(■B/fcB) 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

OPN 

ALDRIN 

2. IE-01 

6.3E«03 

2. IE-01 

9.2E-02 

3.0E-06 

9.2E-02 

0.0E«^00 

BENZENE 

1.2E«02 

0.0E«O0 

1.2E«02 

0.0E«00 

O.OE+00 

O.OE^OO 

2.6E-04 

CHLOROANE 

2.7E+00 

6.aE4^05 

2.7E*00 

1.0E-01 

4.0E-07 

1.K-01 

0.0E«O0 

CHLOROBENZENE 

6.8E«04 

0.0E«00 

6.8E*04 

0.0E«00 

O.OE+00 

O.OE-^OO 

5.0E-07 

CHLOROFORM 

5.6E«02 

0.0E«^00 

5.6E*02 

0.0E«OO 

0.0E«00 

0.0E«O0 

3.8E-04 

PPOOE 

1.0E+01 

3.8E*05 

1.0E+01 

1.2E-03 

3. IE-08 

1.2E-03 

O.OE^ 

PPOOT 

1.0E4^01 

a.0E«0S 

1.0E+01 

1.AE-03 

1.7E-08 

1.4E-03 

O.OE+00 

1,1-DICHLOROETHANE 

3.9E*01 

O.OE^OO 

3.9E+01 

O.OE^-OO 

0.0E«00 

O.OE'^00 

2. IE-08 

OlELORIN 

2.2E-01 

2.9E+03 

2.2E-01 

2.7E+00* 

2.0E-04 

2.7E+00* 

o.oe*oo 

DMSOPROPYLMETHYL  PHOSPHONATE 

2.8E+05 

O.OE-^00 

2.8E+05 

O.OE'^OO 

O.OE'^00 

O.OE^OO 

2.9E-10 

DITHIANE 

3.5E+04 

O.OE+00 

3.5Et04 

O.OE-t^OO 

0.0E«00 

O.OE'tOO 

0.OE«OO 

ENDRIN 

1.1E*03 

5.4E+0a 

1.1E+03 

B.5E-05 

1.7E-08 

8.5E-05 

0.0E«00 

ISOORIN 

2.5E*02 

1.1E+06 

2.5E+02 

2.4E-05 

5.6E-09 

2.4E-05 

0.0E*00 

TETRACHLOROETHYLENE 

7.1E*01 

O.OE+00 

7.1E+01 

O.OE^OO 

0.0E«00 

O.0E«OO 

3.0E-05 

1,1,1-TRICHLOROETHANE 

3.2E+05 

0.0E>00 

3.2E+05 

O.OE'tOO 

O.OE+00 

O.OE^^OO 

2.6E-08 

TRICHLOROETHYLENE 

3.2E+02 

O.OE+00 

3.2E+02 

O.OE'^00 

O.OE-^OO 

0.0E*00 

4.SE-05 

CADMIUM 

5.8E+01 

O.OE+00 

5.8E4^01 

5.7E-02 

O.OE^OO 

5.7E-02 

O.OE^^OO 

COPPER 

2.5E+05 

O.OE^OO 

2.5E+05 

2.8E-04 

O.OE+OO 

2.8E-04 

O.OE'^00 

LEAD 

9.2E+03 

O.OE+00 

9.2E+03 

6.5E-03 

O.OE't^OO 

6.5E-03 

0.0E«00 

MERCURY 

2.0E*03 

O.OE^OO 

2.0E+03 

6.1E-04 

O.OE+OO 

6. IE-04 

O.OE^OO 

ZINC 

1.1E+06 

O.OE+00 

1.1E+06 

1.0E-04 

O.OE+00 

1.0E-04 

O.OE^OO 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1.00E+06  the  calculations  imply  that  the  contaminant 

does  not  pose  unacceptable  chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 


EXPOSURE  EVALUATIONS  FOR  COMMERCIAL  WORKERS 


CONTAMINANT 

DIRECT 

PPLV 

(mg/kg) 

INDIRECT 

PPLV 

(ing/kg) 

CUMULATIVE 

PPLV 

(■B/kg> 

DIRECT 

El 

INDIRECT 

El 

CUMULATIVE 

El 

VEI 

ENC 

ALORIN 

1 .9E+00 

4.0E-01 

3.3E-01 

1.0E-02 

4.8E-02 

5.8E-02 

0.0E*O0 

BENZENE 

1 . 1E*03 

O.OE^OO 

1.1E*03 

O.OEOO 

O.OE+OO 

O.OE^^OO 

2.4E-02 

CHLOROANE 

2.5E*01 

1.4E*a4 

2.5E*01 

1. IE-02 

2.0E-05 

1. IE-02 

0.0E«00 

CHLOROBENZENE 

8.8E«0A 

O.OE+00 

8.8E«04 

O.0E«0O 

0.0E«00 

O.OE^OO 

3.2E-04 

CHLOROFORM 

5.1E*03 

O.OE+00 

5.1E+03 

0.K*00 

0.0E4^00 

O.OE+00 

3.5E-02 

PPOOE 

9.3E+01 

1.9£*01 

1.6E*01 

1.3E-04 

6.2E-04 

7.5E-04 

O.OE+00 

PPOOT 

9.3E+01 

1.9E*01 

1. 66^01 

1.5E-04 

7.2E-04 

8.7E-04 

0.0E*00 

1,1-DlCHLOROETHANE 

3.6E>0Z 

O.OE+00 

3.6E+02 

O.OE^^OO 

0.OE«OO 

O.OE'^00 

1.9E-06 

OlELDRIN 

2.0E+00 

S.8E*01 

1.9E+00 

3.1)E-01* 

1.0E-02 

3. IE-01* 

0.0E*00 

DIISOPROPYLMETHYL  PHOSPHONATE 

3.7E+05 

O.OEtOO 

3.7E+05 

O.OE'^00 

O.OE^OO 

0.OE«OO 

1.9E-07 

DITHIANE 

4.6E'»04 

O.OE*00 

4.6E«04 

0.0E«OO 

O.OE'^00 

0.OE*00 

0.0E*00 

ENORIN 

1.4E*03 

2.9E»02 

2.4E+02 

6.5E-05 

3. IE-04 

3.8E-04 

0.IX*00 

ISOORIN 

3.2E+02 

6.7E+01 

5.5E+01 

1.9E-05 

8.9£-05 

1.1E-04 

O.OE+00 

TETRACHLOROETHYLENE 

6.5E+02 

O.OE^OO 

6.5E*02 

0.0E<^00 

0.0E«^00 

O.OE-'^OO 

2.7E-03 

1,1,1-TRICHLOROETHANE 

4.2E+05 

O.OE+00 

4.2E+05 

0.0E«00 

O.OE*00 

0.0E*00 

1.7E-05 

TRICHLOROETHYLENE 

2.9E+03 

O.OE+00 

2.9E*03 

0.0£*00 

0.0E*00 

O.OE+OO 

4.1E-03 

CADMIUM 

3.6E+02 

O.OE+00 

3.6E+02 

9.2E-03 

0.0E*OO 

9.2E-03 

0.0£«00 

COPPER 

1.8E+05 

O.OE+00 

1.8E-05 

4.0E-04 

O.OE+00 

4.0E-04 

O.OE+00 

LEAD 

6.5E+03 

0.OE*O0 

6.5E*03 

9.2E-03 

O.OE^OO 

9.2E-03 

0.OE«OO 

MERCURY 

1.4E+03 

O.OE+00 

1 .4E+03 

8.6E-04 

O.OE+OO 

8.6E-04 

O.OE+OO 

ZINC 

7.8E+05 

O.OE+00 

7.8E+05 

1.4E-04 

0.0E<^00 

1.4E-04 

O.0E*OO 

El  is  equal  to  or  exceeds  1.0E-01 


CSA-4-7 

EXPOSUfiE  EVALUATIONS  FOR  INDUSTRIAL  WORKERS 

DIRECT  INDIRECT  CUNULATIVE  DIRECT  INDIRECT  CUMULATIVE  VEl 


CONTAMINANT 

PPLV 

(mg/kg) 

OSVI 

(■B/kB) 

ESVI 

(■B/kg) 

PPLV 

(■B/kg) 

El 

El 

El 

OPN 

ENC 

ALDRIN 

1.2E-01 

1.3E«04 

4.0E-01 

9.0E-02 

1.6E-01* 

4.8E-02 

2.1E-01* 

O.OE^^OO 

O.OE'tOO 

BENZENE 

6.7E+01 

O.OE^OO 

0.0E«00 

6.7E+01 

O.OE^OO 

O.OE+00 

O.OE^^OO 

1.3E-04 

7.1E-02 

CHLORDANE 

1.SE-»00 

1.4E«06 

S.2E«00 

1.2E+00 

1.8E-01* 

5.2E-02 

2.3E-01* 

O.OE^OO 

0.0E4^00 

CHLOROBENZENE 

1.5E*04 

O.OE^OO 

O.OE'fOO 

1.5E+04 

O.OE+00 

O.OE-^OO 

O.OE^OO 

5.7E-07 

3.2E-04 

CHLOROFORM 

3.1E+02 

O.OE-^00 

O-OE-rOO 

3.1E+02 

O.OE^OO 

O.OE+00 

O.OE-rOO 

1.9E-04 

1.0E-01 

PPOOE 

5.7E+00 

7.7E+05 

1.9E+01 

4.4E«00 

2. IE-03 

6.2E-04 

2.7E-03 

O.OE'^00 

O.OE-fOO 

PPDDT 

5.7E+00 

1.6E'»06 

1.9e+01 

*.4E*00 

2.4E-03 

7.2E-04 

3.2E-03 

O.OE-t-OO 

O.OE+00 

1,1-DICHLOROETHANE 

2.3E+01 

0.0E-»00 

O.OE+00 

2.3E+01 

0.0E«00 

0.0E400 

O.OE^^OO 

1.0E-08 

5.8E-06 

DIELDRIN 

1.2E-01 

5.8E+03 

1.9E+01 

1.2E-01 

4.8E'»00* 

3. IE-02 

4.9E+00* 

O.OE-^OO 

O.OE+00 

DIISOPROPYLMETHYL  PHOSPHONATE 

6.8E+04 

O.OE+00 

O.OE+00 

6.8E«04 

O.OE+00 

O.OE+00 

O.OE+00 

3.3E-10 

1.9E-07 

OITHIANE 

8.5E+03 

O.OE-rOO 

O.OE-rOO 

8.5E+03 

O.OE'fOO 

O.OE+00 

O.OE+00 

O.OE+00 

O.OE'^00 

ENDRIN 

2.5E+02 

4.7E+06 

8.6E'»02 

2.0E+02 

3.5E-04 

1.0E-04 

4.6E-04 

O.OE+00 

O.OE-rOO 

ISODRIN 

5.9E+01 

9.2E+05 

2.0E'r02 

4.6E'^01 

1.0E-04 

3.0E-05 

1.3E-04 

O.OE+00 

O.OE+00 

TETRACHLOROETHYLENE 

4.1E+01 

O.OE+00 

O.OE+00 

4.1E+01 

O.OE+00 

O.OE+00 

0.0E«00 

1.5E-05 

8.2E-03 

1,1,1-TRICHLOROETHANE 

7.8E+04 

O.OE+00 

O.OE-^OO 

7.8E+04 

O.OE'i’OO 

O.OE^OO 

O.OE-rOO 

3.0E-08 

1.7E-05 

TRICHLOROETHYLENE 

1.8E+02 

O.OE^OO 

O.OE+00 

1.8E+02 

O.OE'fOO 

O.OE+00 

O.OE'tOO 

2.2E-05 

1.2E-02 

CADMIUM 

7.6E+00 

O.OE+00 

O.OE+00 

7.6E+00 

4.3E-01* 

O.OE+00 

4.3E-01* 

O.OE'^00 

O.OE+00 

COPPER 

5.7E+04 

O.OE+00 

0.0E«00 

5.7E+04 

1.2E-03 

0.0E«^00 

1.2E-03 

O.OE+00 

O.OE+00 

LEAD 

2,2E+03 

O.OE+00 

O.OE+00 

2.2E+03 

2.7E-02 

O.OE'^OO 

2.7E-02 

O.OE'^OO 

O.OE-rOO 

MERCURY 

4.6E+02 

O.OE+00 

O.OE+00 

4.6E+02 

2.6E-03 

O.OE^OO 

2.6E-03 

O.OE+00 

O.OE+00 

ZINC 

1 .4E+05 

O.OE+00 

O.OE^^OO 

1.4E+05 

7.9E-04 

O.OE+00 

7.9E-04 

O.OE-fOO 

O.OE-^00 

*:  El  is  equal  to  or  exceeds  1.0E-01 

If  the  PPLV  value  indicated  is  greater  than  1,00E+06  the  calculations  imply  that  the  contaminant  does  not  pose  unacceptable 
chronic  exposure  through  the  exposure  pathway  considered,  even  in  its  pure  form. 
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3.0  STUDY  AREA  EXPOSURE  SUMMARY 
The  exposure  assessment  results  for  the  CSA  at  RMA  are  summarized  in  Table  3-1.  Of 
the  10  sites  evaluated,  7  sites  were  designated  as  Priority  1  sites  based  on  the  most 
sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Pesticide  Pit  (CSA- la) 

•  Complex  Disposal  Area  South  (CSA- lb) 

•  Complex  Disposal  Area  North  (CSA-lc) 

•  Sanitary  Landfill  and  Incinerator  834  (CSA- Id) 

•  Munitions  Test  Buildings  (CSA-2a) 

•  Parking  Lot/Scrap  Storage  (CSA-2b) 

•  Section  36  -  Low-Level  OCP  Detection  (CSA-4) 

Three  sites  were  designated  as  Priority  2  sites  based  on  the  most  sensitive  exposed 
population  PPLV  (i.e.,  the  industrial  worker).  These  include: 

•  Munitions  Test  Site  (CSA-2c) 

•  Incinerator  NN3601  (CSA-2d) 

•  Chemical  Sewer  -  Nonh  Plants  (CSA-3) 

The  COCs  in  soils  (i.e.,  those  displaying  an  El  greater  than  0.1)  for  the  CSA,  based  on 
most  sensitive  exposed  population  PPLV  (i.e.,  the  industrial  worker),  are: 

«  Aldrin 

•  Benzene 

•  Benzothiazole 

•  Bicycloheptadiene 

•  Carbon  tetrachloride 

•  Chlordane 

•  Chloroacetic  acid 

•  Chloroform 

•  Chlorophenylmethyl  sulfide 

•  Dibromochloropropane 

•  PPDDE 
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•  PPDDT 

•  1,2-Dichloroethanc 

•  1,1-Dichloroethylene 

•  Dicyclopentadiene 

•  Dieldrin 

•  Dimethyldisulfide 

•  Endrin 

•  Fluoroacetic  acid 

•  Hexachlorocyclopentadiene 

•  Isodrin 

•  Methylene  chloride 

•  Methylisobutyl  ketone" 

•  1,1,2 ,2-Tetrachloroethane 

•  Tetrachloroethylene 

•  Arsenic 

•  Cadmium 

•  Chromium 

•  Copper 

•  Lead 

The  groundwater  COSs  (i.e.,  those  displaying  a  VEI  greater  than  1.0)  for  the  CSA 

•  Benzene 

•  Carbon  tetrachloride 

•  Chloroform 

•  Dibromochloropropane 

•  1,2-Dichloroethane 

•  1,1-Dichlorocthylcne 

•  Trichloroethylene 

V  Idcniified  as  a  CCXT  for  the  commercial  worker  only  (see  Volume  VIL  Section  4.2). 
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TABLE  CSA-3-1 

NUMBER  OF  EXCEEDANCES  FOR  CONTAMINANTS  OF  CONCERN 
IN  THE  CENTRAL  STUDY  AREA 


Contaminant  of  Concern 

Number  of  Exceedances 

Aldrin 

6 

Benzene 

2 

Benzothiozole 

1 

Bicycloheptadiene 

1 

Cartx)n  tetrachloride 

1 

Chlordane 

4 

Chloroacedc  acid 

1 

Chloroform 

1 

Chlorophenylmethyl  sulfide 

1 

PPDDE 

3 

PPDDT 

1 

Dibromochloropropane 

3 

1 ,2-Dichloroethane 

1 

1 , 1  -Dichloroethylene 

1 

Dicyclopentadiene 

1 

Dieldrin 

7 

Dimethyldisulfide 

1 

Endrin 

1 

Fluoroacetic  acid 

5 

Hexachlorocyclopentadiene 

2 

Isodrin 

1 

Methylene  chloride 

3 

Methylisobutyl  ketone*' 

1 

1 , 1 ,2,2-Tetrachloroe  thane 

1 

Tetrac  hloroethy  lene 

2 

Arsenic 

3 

Cadmium 

5 

Chromium 

1 

Copper 

1 

Lead 

1 

1/  Identified  as  a  COC  for  the  oonunercial  woiker  only  (see  Volume  VII,  Section  4.2). 


REA9/RPT0060.REA  VI-E  9/20/90  1:34  pm  sma 


3-3 


4.0  REFERENCES 
RIC  88357R01 

EBASCO  (Ebasco  Services  Incorporated).  1988a.  Proposed  Final  Rocky  Mountain  Arsenal 
Chemical  Index  Volumes  I-II.  August  1988.  Contract  No.  DAAK11-84-D0017. 
Prepared  for:  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88286R08 

EBASCO.  1988b.  Final  Phase  I  Contamination  Assessntent  Report.  Chemical  Sewers, 
North  Plants  and  South  Plants.  Version  3.2.  September  1988.  Task  No.  10.  Contract 
No.  DAAK11-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Cleanup. 

EBASCO.  1989a.  Final  Remedial  Investigation  Report.  Volume  X.  Central  Study  Area. 
Version  3.3.  July  1989.  Contract  No.  DAAA15-88-D-0024.  Prepared  for  U.S.  Army 
Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  87203R01 

ESE  (Environmental  Science  and  Engineering,  Inc.).  1987.  Final  Phase  I  Contamination 
Assessment  Report.  Site  36-3:  Insecticide  Pit  Version  3.3.  June  1987.  Task 
No.  1  -Section  36.  Contract  No.  DAAK11-84-D-0016.  Prepared  for  U.S.  Army 
Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  87203R01A 

ESE.  1988a.  Final  Phase  II  Data  Addendum.  Site  36-3:  Insecticide  Pit.  Version  3.1. 
September  1988.  Task  No.  1.  Contract  No.  DAAK11-84-D-0016.  Prepared  for 
U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  8801 3R05 

ESE.  1988b.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-17:  Complex 
Disposal  Activity.  Version  3.2.  January  1988.  Task  No.  1  -  Section  36.  Contract 
No.  DAAK11-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Cleanup. 

RIC  88013R05A 

ESE.  1988c.  Final  Phase  II  Data  Addendum.  Site  36-17:  Complex  Disposal  Activity. 
Version  3.1.  September  1988.  Task  No.  1.  Contract  No.  DAAK11-84-D-0016. 
Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88293R08 

ESE.  1988d.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-16:  Incendiary 
Burial  Site.  Version  3.2.  September  1988.  Task  No.  14  -  Army  Sites  North. 

Contract  No.  DAAK11-84-D-0016.  Prepared  for  U.S.  Army  Program  Manager’s  Office 
for  RMA  Contamination  Cleanup. 


REA9/RPT0061.REA  VI-E  9/7/90  3:39  pm  sma 


4-1 


RIC  88293R05 

ESE.  1988e.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-9:  Incendiary  or 
Munition  Test  Area.  Version  3.3.  September  1988.  Task  No.  14  -  Army  Sites 
North.  Contract  No.  DAAKl  1-84-D-0016.  Prepared  for  U.S.  Army  Program 
Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88063R07 

ESE.  1988f.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-7:  Solid  Waste 
Burial/Sanitary  Pits.  Version  3.1.  February  1988.  Tai  No.  1  -  Section  36.  Contract 
No.  DAAKl  1-84-D-0017.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Qeanup. 

RIC  88063R07A 

ESE.  1988g.  Final  Phase  II  Data  Addendum.  Site  36-7:  Solid  Waste  Burial/Sanitary 
Pit.  Version  3.1.  September  1988.  Task  No.  1.  Contract  No.  DAAKl  1-84-D- 
0016.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination 
Cleanup. 

RIC  88063R04 

ESE.  1988h.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-2:  Munitions  Test 
Area  and  Incendiary  Drop  Site.  Version  3.2.  February  1988.  Task  No.  14  -  Army 
Sites  North.  Contract  No.  DAAKl  l-84-D'0016.  Prepared  for  U.S.  Army  Program 
Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88063R04A 

ESE.  1988i.  Final  Phase  H  Data  Addendum.  Site  36-2:  Munitions  Test  Area  and 
Incendiary  Drop  Site.  Version  3.1.  September  1988.  Task  No.  14.  Contract 
No.  DAAK11-84-D-0016.  Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA 
Contamination  Cleanup. 

RIC  88173R04 

ESE.  1988j.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-23:  Scrap  Metal 
Storage/Parking  Lot.  Version  3.1.  May  1988.  Task  No.  14  -  Army  Sites  North. 
Contract  No.  DAAK11-84-D-0016.  Prepared  for  U.S.  Army  Program  Manager’s  Office 
for  RMA  Contamination  Cleanup. 

RIC  88173R04A 

ESE.  1988k.  Final  Phase  n  Data  Addendum.  Site  36-23:  Scrap  Metal  Storage/Parking 
Lot  Version  3.1.  August  1988.  Contract  No.  DAAK11-84-D-0016.  Prepared  for 
U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88063R05 

ESE.  19881.  Final  Phase  I  Contamination  Assessment  Report.  Site  36-6/25-17:  Probable 
Test  Site  with  Trench.  Version  3.2.  February  1988.  Task  No.  14  -  Army  Sites 
North.  Contract  No.  DAAKl  1-84-D-0016.  Prepared  for  U.S.  Army  Program 
Manager’s  Office  for  RMA  Contamination  Cleanup. 


4-2 

REA9/RPT0061.REA  VI-E  9/7/90  3:39  pm  sma 


RIC  88063R05A 

ESE.  1988m.  Final  Phase  n  Data  Addendum.  Site  36-6/25-17:  Probable  Test  Site  with 
Trench.  Version  3.1.  September  1988.  Contract  No.  DAAK11-84-D-0016.  Prepared 
for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 

RIC  88173R01 

ESE.  1988n.  Final  Phase  I  Contamination  Assessment  Report.  Section  36  -  Nonsource 
Area.  Version  3.2.  May  1988.  Task  No.  1.  Contract  No.  DAAK11-84-D-0016. 
Prepared  for  U.S.  Army  Program  Manager’s  Office  for  RMA  Contamination  Cleanup. 


REA9/RPT0061.REA  Vl-E  9A7/90  3:39  pm  sma 


4-3 


APPENDIX  A 

NONTARGET  SCREENING 
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NONTARGET  SCREENING 


A  number  of  nontarget  contaminants  were  originally  identified  through  a  screen  (i.e., 
toxicity,  concentration,  frequency  of  occurrence)  of  tb<*  nontarget  fraction  of  the  Phases  I 
and  II  RI  data  as  part  of  the  RMA  Chemical  Index  (EBASCO,  1988a/RIC88357R01). 

These  contaminants  were  carried  through  to  the  exposure  assessment  where  an  additional  I 

screening  was  performed  to  determine  whether  PPLVs  should  be  developed  for  each  of  the 

site-specific  nontarget  contaminants.  Development  of  PPLVs  for  these  contaminants  was 

based  on  four  screening  criteria,  namely,  frequency  of  occurrence,  similarity  of  the 

nontargei  concentration  to  that  of  target  contaminants,  suspicion  that  the  detection  was  a  * 

laboratory  contaminant,  and  co-occurrence  of  nontargets  with  targets  in  Arsenal  soils  (see 

Volume  VI-A,  Section  2.2.3. 1). 

I 

The  results  of  the  nontarget  evaluations  for  each  site  of  Central  Study  Area,  their  screening 
parameters,  and  the  decision  to  further  consider  or  reject  them,  are  presented  in  Table  A-1. 
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TABLE  A-1 

CENTRAL  STUDY  AREA  NONTARGET  SCREENING 
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CENTRAL  STUDY  AREA 
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Appendix  B 
Central  Study  Area 


Three  sites  in  this  study  area  had  exceedances  of  the  open  space  vapor  inhalation  pathway: 
CSA-la,  CSA-lb,  and  CSA-lc.  According  to  the  methodology  presented  in  Volume  FV, 
Section  4.5.8,  the  representative  exposure  index  (EIup)  was  calculated  using  the  mean  soil 
contaminant  concentration  at  the  site  for  the  specific  contaminant(s)  in  question. 

The  mean  soil  contaminant  concentrations  woe  calculated  as  the  geometric  mean  of  the  hits 
for  contanunants  with  less  than  30  percent  hits  and  the  adjusted  geometric  mean  of  the  hits 
for  contaminants  with  greater  than  30  percent  hits.  This  procedure  was  adopted  to  ensure  the 
most  conservative  computation  of  the  mean  values. 

The  EIup  was  then  calculated  using  the  lowest  open  space  SPPPLV  calculated  for  a  particular 
contaminant  at  the  site.  The  open  space  SPPPLVs  used  were  either  recreational  (Rec)  and 
industrial  (Ind).  Elgsp’s  vnth  values  greater  than  0.1  are  exceedances  and  are  designated  with 
an  asterisk.  The  sites,  contaminants,  SPPPLVs,  mean  concentrations,  and  EWs  are  listed  in 
Table  B-1. 

For  the  contaminants  vdth  E^  exceedances,  the  distances  from  the  center  of  the  site  to  the 
nonattainment  boundary  were  calculated.  These  distances.  Dour’s,  arc  listed  in  Table  B-2. 
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TABLE  B-1 

CENTRAL  STUDY  AREA  EW’s 


Mean 

SPPPLV 

Concentrations 

Site 

Contaminant 

(ug/kg) 

(ug/kg) 

EIjrbp 

CSA-la 

DBCP 

640  Ind 

0.72 

1.1  X  10’ 

CSA-lb 

DBCP 

0.35  Rec 

0.04 

0.11* 

CSA-lc 

Aldrin 

2,000  Rec 

0.22 

1.1  X  10-* 

Dieldnn 

Hexachloro- 

900  Rec 

0.46 

5.1  X  lO-* 

cyclopentadiene 

Tetrachlo- 

82  Rec 

4.4 

0.050 

ethylene 

1,1,2^-Tetra- 

1,900  Ind 

32 

0.017 

chloroethane 

27  Ind 

15 

0.56* 

*  Exceedance 

TABLE  B-2 

CENTRAL  STUDY  AREA  Do^’s 

Site 

Contaminant 

Uoirr  (*^) 

CSA-lb 

DBCP 

650 

CSA-lc 

1,1,2^-Tctra- 

chloroethane 

979 

I 


B-3 
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